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Hope for the Sand- I!T is fair to assume that New Yorkers 
Bagger. take kindly to the sand bag. At any 
rate, there have been several cases of sand-bagging lately, 
and there will be more and more until the are lights are 


restored and the ** deadly wire” is preferred, 
Mr. T. 
lic service in his interesting paper read 
American Institute of Electrical Engi- 
It is 
thing to promote friendliness between nations, and to show 
that, no matter how much 
our kin 
to advantage. 


Hands Across D. LocKkwoop rendered a pub- 


the Sea, 
last week before the 


neers on his electrical observations abroad. some- 


we are *‘ stuck on ourselves,” 


beyond sea have ideas and methods we may adopt 


35 deaths from gas in 


last year, 


Deaths that THERE were 
Don't Count. this city 


newspaper has had space enough to mention the fact, their 


but not a single 


| under 


| 
} course 


| record in that respect. 


| Electrical Control, 


| 
| 


| ity fills the bill to perfection.” 


| The Triumph of the Elec- OUR 


by electricity. 


to the fact just now. Fifty men in England went to their 
death at once in an English colliery last week, but the New 
York papers dismissed the matter in a brief item, and 
England goes on coal mining. 


SOME notion of the growing variety of 
electrical institutions may be formed 
Last week 


The Gathering 
of the Clans, 


from our columns this issue. saw so many 


| meetings and conventions that it may be taken to beat the 
We report the proceedings of the | 


New England Electric Exchange, the New York Board of 
the American Institute of Electrical 
Engineers, the New York Electric Club, the Railway Tele- 
graph Superintendents’ Association, the American Electric 


Railway Association, the Sprague Agents’ Association, and 


While the dis- 
tinct spheres of each are noteworthy, it is curious to see 
how many are the points of interest in common. 


report of the street railway 


tric Kailway. meeting in Minneapolis is confirma- 


| tion strong as Holy Writ of ‘all the claims that have been | 


railway. The praise from the street 
and we are told that * 
Of it 
has been weary preaching these five years. 
truth is admitted, and the danger from opposition dies 
away, the other danger arises of hasty and unreliable work 
the rush to construction equipment. 
Nothing is ever ** and it the 
honest work that pays in the long run, 


| made for the electric 
railway men is unqualified, electric- 


course does, but it 


in secure and 


is only solid, 


good enough,” 


The Feeks’ It would be rather a surprise to some 

Inquest. 
lineman Feeks should establish the fact that it was due 
shock received from the ticker wires of the Western Union 


alternating current of 


persons if the inquest on the death of 
to 
Company. Those wires carry,an 
two or three hundred volts, and are wretchedly insulated. 
Feeks, it appears, lay the wires for twenty minutes 
alive, and then was burnt to death. No electric 
were on the pole, and diligent tracing showed no connec- 
tion between them elsewhere and the circuits running to 
that point. The inquest is now going on, and all the facts 
have not yet been brought out, but what hinted 
at is foreshadowed, and may yet fully The 
ticker wires have been known to treat their victims roughly 


on 
light wires 


we have 


be proven. 


before this. 


A FEW days ago Dr. Talmage’s famous 


in Brooklyn was struck by 


The Switchboard as 


Evidenc . Tabernacle 


lightning and burned down. — The fire marshal, influenced 
possibly by recent occurrences in New York, declared at 


once, however, that the fire was due to the Edison service 
that had just been introduced into the edifice. 
sisted upon, although it was shown that at the time there 
the central station and the 
the had 
although the reach seven 
and that the cause 
But unfortunately the 
the switchboard has been recovered from 
» church 


This he in 


between 


how, he 


connection 


Any 


was ho 
been 
feet 


Of 


switchboard 
it 


church. said, 


struck, wires from 


ground; was of the fire. 


it was. for sapient, 
sure marshal, 
the ruins and is about the only thing in the 


! Moreover, it was in such good 


whol 


that shows notrace of fire 


condition that the clock which was in the meter was 
ticking after the fire. A more complete answer to the 
outrageously wild talk now current about the dangers of 


electricity it would be hard to find, and we are 


place it prominently on record as a refutation of at least 


one slander. 


High Quality Ir the aim of the present clamor 


Insulation. against overheal wires is to save the 
lives of the are light linemen, it is very sadly misdirecved. | 


cock- 


i : | 
There were over 100 deaths from vehicles | 
| in the street, but one may hunt in vain for any reference 


| vention 


/at their opposite junctions 


are lighting, electric heating apparatus and electric 
welding. But we were hardly prepared to entertain 


the proposition that electricity should 
and act as a substitute for ice; 
sition we are brought face to face with in the in- 
of Mr. Dewey, which is described in another 
column. The application of the thermo-electric principle 
of the heating and cooling, respectively, of dissimilar metals 
is certainly a very ingeniousone, 
looked at from a scientific standpoint, 


do our cooling 
yet such is the propo- 


but so far as the 


| practical application of the principle is concerned, the low 


efficiency of this method of refrigeration seems to place it 


| beyond the realm of practical work, at least so far as we 


as, though they may not themselves 


| been overdone, 
Now that the | 


| forces 


| 


| inventions, 





glad to} 


| are able to discern at present. 


| well founded and practically stable, 


| the 


Nevertheless, the develop- 
| ment of such ideas, even though they may have no immedi- 
ate practical application, cannot be too much encouraged, 
lead to success, they 


may indirectly pave the way to other facts of value. 


it it is the 
consolidate and é¢ombine 


THESE when 


fashion 


are 
to 
and electrical manufacturing 
When we look at the 

attended — electric 


Consolidation days 

Days. 
large commercial interests, 
has proven no exception to the rule. 


huge litigation expenses that have 


lighting development, it may be wondered why such con- 
solidation has not begun earlier, gone further, and even 


as is so often the case. The movement has 
probably on account of the fact that electrical 
inventions are still in their initial stages; and there has 
been the constant uncertainty as to the appearance at any 
moment of some revolutionary idea or apparatus that may 


been slow, 


convert pre-existing machinery anl product into so much 
But some branches of electrical industry are now 
and the 
be strong. It 

joining of hands 
Thomson-Houston 


“scrap.” 


in these in- 


to consolidation have is no 
therefore, to note the and 
the part of the and 
Brush companies. Such a union should be highly beneficial 
the intere ts directly conc 


agine that many a local electric light company is the happier 


ducements n 
surprise, 
on 
to ‘rned, and we can easily im- 
make its 
therefore, 


for knowing that these two giants will no longer 
territory the of ntally, 
the consolidation should strengthen everywhere 
of stocks, to the extent of 

dollars, and lead to extensions of plant that were delayed 
for fear of coming competition. No one is yet fully 
as to the shape that matters will take at headquarters, but 


bone contention. Ineid 
the values 
millions of 


local arce-lighting 


aware 
opined that the excellent organization of the 


If 
» should ourselves regret to see the glory 


it may be 


Brush Company will be maintained. only for senti- 


mental reasons, we 
a company that has done so much for electrical 
levelopment. Mr. Charles F. the title of 
the father of are lighting in and the merit of his 
coupled with the ot 
has given to his name a world-wide and lasting 


dimmed of 
Brush deserves 
America, 
enterprise his business 
associates, 
reputation. It is impossible to do other than congratulate 
Thomson-Houston Company on the fact that in so few 
front, and that the 


by an honorable 


years it has come to the sagacity of its 


adiministration has now, peace, given it so 


remarkable a command of the situation. 
THE 
has experienced in this country 


Ti sting rapid extension which electricity 


Insulation. has 


naturally necessitated the employment of men in many 


ituations of responsibility who have had little, if any, pre- 
With 


tined, 


vious training for the work in which they are engaged. 
the advance of the art, however, and the experience g: 


the lack of such previous training is gradually disappear- 


ing, but enough still exists to make it worth while to 
offer every possible encouragement to men in main- 
taining their work at the proper standard, The 
reproach has often been heard that a finer de- 
gree of testing ought to be employed in connection with 
| electric light stations than is usually the case, but upon re- 
flection it will be noted that the methods usually em- 


| 


The are light wires in the wet and cramped little manholes | 


it seems to us, far more likely to get grounded and to 
if they were decently insulated and scientifically 


great 


are, 
kill than 


will undoubtedly now be 


strung on poles, There a 
increase in underground work, but in the meantime we 


shall be very skeptical as to the superior safety of the auto- 
matic exploders known as manholes. With regard to the 
possibility of insulating high-tension aerial wires, we would 
direct attention to the statements appearing in our issue this 
week from some of the insulated wires. 
It will be observed that mere opinion is not given, but that 
actual examples of safe and successful working are cited 
We would like to add, that good as this insula- 
tion is, it can be spoiled by bad treatment, and that in New 
York, so fa rlect in keep 
ing even poorly it 
rusty old 


leading makers of 


however, 


- there has been ignorance and ne 
order. 


at 


wires in Moreover, 
does not improve to by 
telegraph wires that ought to be removed by proper polic 


ing of the circuits. 


insulated 


insulation be sawn 


ONE of the principal difficulties which 
had to contend with 


Electric 
Cooling. 
in the past, and indeed are still constantly on the look-out 


electricians have 


'for, in order to prevent, has been the heating of con- 
ductors due to the passage of the electric current ; and, 
‘on the other hand, some most important applications 


coluinns being crowded with doresque details of one death | of this property have been made, as in incandescent and 


ployed in the laboratory are not always applicable to gen- 


eral station work. Take, for instance, the measurement of 
resistances : in the case of the location of a cross or break 
in the conductors, the resistances are usually so low that 
the location of a short circuit, or cross, for instance, is 
practically impossible by means of the usual testing meth 
ods, and the methods of cut and try have to be 
employed in order to locate the troubk So far as 
the insulation tests of lines are concerned, the meth 
ods usually pursued in the laboratory are more ap- 
plicable; but unfortunately, as remarked above, many of 
those entrusted with the care of electric light stations are 


of the instruments or 


etory 


not sufficiently familar with the use 
results in this 
to 


the methods gmployed to obtain satisfa 
direction, Again, 


be employed on the circuits, a choice of the 


in the submitting of samples of wire 


best is often a 


matter of blind selection, and the uninsulated word of the 
/manufacturer is taken for the quality. Some ready tests 
would be often welcomed by the purchaser, and not less 
by the manufacturer; and we therefore present in this 
issue a very simple method designed to effect that purpose, 
While not as accurate as the tests could be made by other 
methods, the one described in another column by Mr. 
Brooks certainly possesses the novelty and merit of ap- 
proaching nearer to actual practice than the methods 


usually employed, and, above all, is within the comprehens 


sion of every one, 











NEW BOOKS. 


By F.C. Allsop, E. 
IRXY, [us- 


PRACTICAL ELECTRIC BELL FITTING. 
& F.N. Spon. New York and London. 
trated. 142 pages. Price, $1.25 
This large and handsome book deals in a very able man- 

bells and batteries, and touches 

The subject matter ap- 


ner with the subject of 
upon a number of allied topics. 
peared originally as a series of articles in the English Me- 


chanic. and has now been revised and extended. The man 


ORIN ETIELTAD 
* 


Oulside Priral ware 





who masters the contents of this book will be in every way 
qualified for his work, and may be safely entrusted with the | 
largest contracts. The general reader will also find much | 
in it to interest and instruct him. 
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A Simple Method of Testing Wire Insulations. 


BY H. B. BROOKS. 


There are so many different insulated wires now made 


that it often becomes difticult to select from them. The 


ordinary method of comparing the value of insulations by 
determining the insulation resistance in megohms, is, no 
doubt, the most scientific way, but it requires expensive ap- | 
paratus and a degree of skill which is not usually found in 

the average central station staff. 

The writer has for some time made use of a method 
which requires hardly any apparatus, provided access may 
be had to an E, M. F. of from 100 to 200 volts. 

Samples of the wires to be tested are measured off in 
equal lengths, say 5 feet each. Commencing at a point | 
about 6 inches from one end, a bare copper wire, about No. | 
18 or 20 B. & §., is wound on over the insulation in an open | 
spiral, ending at a point about 6 inches from the other end, | 
as shown in Fig. 1. At this point a knot 1s tied in the bare 
wire to prevent its sliding or uncoiling, and about a foot of 


About half an inch of the in- 


it is left for a connection, 
sulation is removed from one end of the test wire. 

Each wire having been thus prepared, is doubled up sev- 
eral times so that it may be placed ina glass jar, with the 
portions at each end not covered by the spiraled wire situ- 


ated above the water line, as shown in Fig. 2. Several | 





“2200000, 


ia) 


Figs. 1, 2 AND 3.—DEWEY's METHODS OF ELECTRI 
REFRIGERATION, 


wires may be placed in one jar, but it is more convenient 
to place each wire in a separate jar. Water is then poured 
into the jars, and the ends of the outside spiral wires are 
connected direct to the — pole of the dynamo, and 
copper core inside of the insulation is connected 


through a piece of fine fuse wire to the 


each 
pole, as shown, 

The time of turning on current isthen noted, and also the 
time when each wire * leaks” 
fuse, 


enough to burn off its safety 


Phis is a simple and practical way of comparing insula- 
tions by exposing them to the same kind of strain they re- 
ceive in practice, but more severe. 

‘ undertaker’s ” 
wire lasted about 40 hours; a cheap line wire nearly the 


Ina recent test made by the writer, 


same time; a good line wire 275 hours, and a still higher 
grade of wire 895 hours. In the case of highly insulated 
wires, the E. M. F. should, if possible, be increased in order 
to shorten the duration of the test. 


| nected with a source of current shown at b, 
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The Heisler Exhibit at the Paris Exposition. 





Among the American electrical exhibits which attract 
general attention at the Paris Exposition is that of the 


Heisler Electric Company. and in one of the recent letters | 


of our Paris correspondent a few details of the exhibit were 


given, 
the exhibit. which shows it to be very tastefully and com- 
pactly arranged. Although the space allotted was only 
13 x 16 ft.. it has been utilized to the best advantage, 
done 


and presents a good example of what can be 


in concentrating power when 


ployed as a_ source. Indeed, this small space is 


said to contain all the apparatus 
street and = private lights for a 
feferring to the illustration, there will be 


nishing medium- 


sized town. 


noticed on the left hand a Heisler machine for series in- | 
directly to the front in the | 


candescent lighting, and 
centre is the regulator for maintaining the current constant 


independent of the load. All the lighting about this 


'exhibit, is done from this machine, and the neighboring 
exhibit of William Sellers & Co.. the well-known machine | 


i 


POUR LECLAIREGE DES VILLES 
Rues el Habitations 


DES STATIONS CENTRALES 


ana wh 


Rha OUIS ies U X 


We are enabled to add to these an illustration of | 


electricity is em-| 


necessary for fur- | 


Vou. XIV No. 17%. 





| junctions outside of the box are provided with large radiat- 
ing plates d which dissipate the heat generated there. 
Fig. 2 shows another application in which the heated parts 
are located in a pipe connected with a ventilator, by which 
the heat is carried off. 

In addition to making use of the Peltier effeet, Mr. 
Dewey shows a form of apparatus, Fig. 3, in which the 
| Thomson effect is.made use of, in which differences of 
temperature in different parts of the same conductor are 
maintained by the passage of the current when the con- 
ductor is unequally heated. As will be 
tration, acontinuous wire of iron or alloy is run alternately 
without and within the 
The exterior or 
commencement of the 


seen in the illus- 


receptacle A to be cooled. 
heated at the 
external 


warm coils a’ are 


operation by some 
source, such as a gas jet or an electrical heating device. 
| Once the difference of temperature is established, it is main- 
tained by the action of the apparatus on account of the dif- 
| ferent rates of cooling between the wire within and with- 
out the box, and this difference may also be maintained 
by making the external wire finer than that within the 
Mr. Dewey 





box, so that its temperature is always higher. 
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THE HEISLER EXHIBIT AT 


tool builders of Philadelphia, is also lighted up by Bt. The 
exhibit is in charge of Mr. A. 


| 
} 


Graner. who has as his as- | 


sistant M. Etremps. We have already had the pleasure of 
mentioning that the exhibit secured a gold) medal in the 


distribution of awards. 
- Se a 


The Dewey Process of Refrigeration by Electricity, | 


It is well-known that the passage of a current across the 
junction of 


two dissimilar metals produces heating or | 
cooling, according to the nature of these metals and the 


: : ; : | 
direction in which the current flows. 


This phenomenon, | 
known as the Peltier effect, has been an interesting scien- 
tific fact for many years. While the heating of dissimilar | 
junctions by the passage of the current has, it is true, 
been applied in one or two ways, the cooling effect seems | 
to have attracted little or no attention from a practical | 
standpoint. Our readers will therefore be interested in a | 
patent which has just been issued to Mr, Mark W. Dewey. | 
of Syracuse. N. Y., in which the cooling effect produced by 
the electric current in the manner above stated is employed 
for freezing and refrigerating purposes. 

Mr. Dewey, in his patent, describes a number of ditferent 
methods of applying the principle, and in the accompany- | 
ing illustration, Fig. 1, shows a general method in which | 
the cooling junctions are placed within a box A and con- 
The heated 





| discharge. 


THE PARIS EXPOSITION. 


(also suggests that this class of apparatus may be used alter 


nately as a refrigerator or heater by simply reversing the 


current 
_———- ———> +e DS oo HS — — 


Electrical Figures Drawn by Lightning. 


At a recent meeting of the Academie des Sciences, M. 
Ch. V. Zenger showed two mirrors which had been injured 
by lightning, and presented some remarkable traces of the 
Oh the 9th of June last a villa at Zehrooice, 
near Prague, was struck by a fireball, which burst with a 
The floor 


of the concierge’s lodge was lifted 52 centimetres, and a 


formidable noise, piercing the roof and ceilings. 


looking-glass hanging against the wall was struck. The 
gilt frame of the mirror was damaged in ten places, the 
gilding being volatilized and deposited on the face of the 
glass, while on the back the volatilization of the quicksil- 
ver gave rise to the most remarkable electrical figures, the 
appearance of which showed that there had been multiple 
and successive discharges, as indicated in recent lightning 
photographs. The second mirror, presented by M. Zenger, 
was merely a fragment, the mirror having been shivered 
by lightning in July last while hanging up in the room of 
the manager of some chemical works at Wolfsschlinge, 
near Aussig, Bohemia. The fragment was pierced in nu- 
merous places, each perforation presenting the appearance 
of a waterspout of molten glass which had suddenly been 
solidified, 


seer 
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A Luminous Fountain on a Dinner Table. 
The admiration produced by the luminous fountain at 
the Exposition, an admiration truly justifiable, will cer- 
tainly have an influence on the imagination of the artists 


charged with the decorations of both public and private | 


parks and gardens. They will not fail to be ornamented 
with this new element of beauty. 

Already the administraticn of the Grand Hotel in Paris 
has transformed the fountain which adorns the middle of 
the court, and every evening the jets can be seen colored 
in different shades. A well-known scientific amateur, M. 







FICS, 


1 AND 


Gaston Menier, has done still better; he desired to have a 
specimen of this beautiful application of electricity and 
hydraulics upon his dining room table. - 

We have already described this table to-our readers 
(which one could almost qualify as magic) where the plates 
travel on an iron electric railway, stopping before each 
guest. The new installation presented greater difficulties 
on account of the confined space which could be given it, 
But 
all the difficulties have been easily overcome by M. Gaston 


and which is not exactly suited for such mechanism. 


Menier, who has himself devised and directed the whole or- 
ganization. The centre of the table has been furnished with 


an opening 1.1 metre long by 0.9 metre wide, and this open- | 


ing contains a zine basin Z Z of polygonal form, with wide, 


overhanging edges. In the middle of the vessel at the 


bottom is placed the electric light reflector, which consists | 


of 


plate glass silvered, and the upper part by a piece of 


a circular metal box, the bottom of which is formed of 
plate glass. 
incandescent lamps, three of which are visible in the en- 
indebted to La Nature. 
precautions have been taken to avoid the cold 


vyraving, Fig. 1, for which we 


Special 


are 


water striking the upper warm glass in the neighborhood 


of the six lamps: for this reason there is a second glas 





THE 


FICS. 


1 AND 2. 


plate some centimetres distant 
tects it from contact with 
is a pipe 


from the first, which pro 
Above the reflector 
composed of two concentric crowns provided at 


the water. 


The water is car- 
The |} 
| 


various pipes are each furnished with cocks placed within | 


their centre with a watering pot head. 


ried by a principal pipe concealed beneath the floor. 


reach of the master of the house, who can thus vary the 
effects at will. 


The changes of color are obtained by placing colored 
glasses between the reflector and the jet of water; each | 





glass is mounted in a special frame at about 0.3 metre 
from the side. These frames, shown at C C slide in grooves | 
arranged for that purpose. They are united in pairs with | 
a space of 0.30 metre between them to allow the white 
light to pass when the spray of water is not to be colored, 


Toeach pair of frames there is attached a little chain 


plain | 
In the box there are arranged in a circle, six | 


| which leads from the vessel turning on several small pul- 
\leys shown at Pto the seat of the master of the house. 
| Fig. 2 shows clearly this arrangement. When the handle 
| attached to each chain are drawn to the right or left the 
| chain travels in the tubes 7 T and draws the correspond- 
ing frame. There are five pairs, and by combining them 
| the colors are obtained. 
For lighting with several colors the glass plate has at its 
centre a large circular aperture, in which is set a disc of 
| another color. The central spray and those around its 
| circumference are thus colored differently. The 


The machine is of the 
continuous current, low tension, multipolar type, and con- 
sists of two principal parts, 7. the field magnets A, A, 
A.and the ring B. The field magnets are grouped to- 
gether and form a star, the core of which is of cast iron, 
the cores carrying the magnet coils being of wrought iron 
and carrying pole pieces. The whole is firmly bolted to- 
gether, so as to form one solid mass. 


constructed as above described. 


é., 


The field magnets being thus in place, we have, so to 
speak, three dynamos in one, in the case of a machine hav- 
ing six poles; 


whole or four machines, where eight poles are used; 


the 


is | 


decorated and completely covered with flowers, and, as | and so on, according to the construction of 


machine, 


i ‘Nm ea . = = 
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2.-AN ELECTRIC LIGHT FOUNTAIN FOR THE DINNER TABLE. 


| shown in Fig. 1, the table looks like an ordinary one with |" 

a magnificent basket of flowers in the centre, and one can | 
| judge of the general astonishment when. the lights having 
| been turned down, one sees come from this basket a spray 
| of various colors. It is a table piece which is fully equal to 
'the most beautiful article of goldsmith’s ware. 


Che field magnets are fixed to the base plate A of the steam 
that the shaft the engine 
can move easily between the central free space of the mag- 


engine in such a manner of 

nets, the whole being perfectly centered and the pole pieces 
The end of the shaft 
of the steam engine is carried in a strong bearing EF, so as 
to avoid all flexure. 


| . . 
| being turned down very carefully. 


——--- >> > oop 
The ring armature is fixed on the shaft of the steam en 
gine in such a manner that it entirely covers the pole pieces 


Mechanique at the Paris Exposition. oe : 
and it is turned very carefully so as to leave as little air 


One of the most substantial and well-arranged exhibits | space as possible between the pole pieces and its interior 
surface. Two cross bars are attached to the machine, 


the Société Alsacienne de Construction Méchanique, of Bel- | of which. ( 


} of dynamo machinery at the Paris Exposition is that of 


| Dynamo of the Societe Alsacienne de — 
| one 
} 


', serves as an arm to carry the armature from 





| 
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DYNAMO OF THE SOCIETE ALSACIENNE AT THE PARIS EXPOSITION. 


fort. who exhibit a multipolar machine which attracts con- | the side: the other. D. serves to carry the circular frame 
| 


siderable attention on account of the peculiar arrangement | to which the brush holders are attached, The brushes can 


of the commutator. It is well known that in the construc- | be moved simultaneously by means of two levers, one of 


tion of armatures of the Gramme-ring type the winding is | which serves to turn all the brush holders and to raise or 
continuous, the convolutions being tapped at various points | lower all the brushes at the same time, while the other 


. | ‘ . “ee . 
which are connected to the commutator, or, more correct- machine accord- 
ly, the collector. that if, for in- | 


stance, the insulation on the wires at the outer circumfer- 


serves to change the angle of lead of thi 
ing to the strength of the current 
it be 


practically direct contact with the conducting wire on the 


It is evident, however, 


The brushes, will noted, as stated before, make 


ence of the ring be scraped away and the brushes applied 


directly to the bare wire, the machine would operate in! armature, and thus a separate commutator is done away 


exactly the same manner, the collector in this case being | with. 
the sections of the armature wire itself. It is upon this| This type of machine is constructed tn sizes varying from 
principle that the Belfort machine is constructed. 80,000 te 600,000 watts. The machine is connected to an 


9 


~s 


Our illustration, Fig. 2, shows the machine 
tive, coupled to an Armington & Sims engine, and Fig. 1 
shows the detail of the manner in which the armature ie} able of furnishing 200,000 watts, 


in perspec- | Armington & Sims double cylinder engine running at 150 


| revolutions, at which speed the dynamo illustrated is cap- 
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The Carpenter Storage Battery. 

For some time past tests have been going on at the 
works of the Omaha & Grant Smelting Company, at Den- 
ver, Colo., with a storage battery, the invention of Mr. H. 
H. Carpenter, of New York City. The battery consists of a 
hollow plate or envelope of metallic lead within which is 
placed the active matter, after which the envelope is sealed 
tightly. 
material as well as to allow of circulation for the electro- 
lyte, the plate contains numerous perforations. 

The accompanying illustrations Figs. 1 and 2, show the 
manner in which the battery is constructed. As will be 


In order to provide contact surface for the active 


SS SF oo eo 8 a oe 


2 





intendent’s office, and on the other is a room for supplies, 
The floor under the tracks is five feet below the | 
rails, so that all parts of the tracks and motors are easily | 
The building is 
lighted by twenty-five incandescent lamps in groups of 


tools, ete. 
accessible for inspecting and cleaning. 


five in series, the current being obtained from the railway 
circuit. 


The power is furnished by the Georgia Electric 


Light Company, using an 80h. p. Thomson-Houston gen- 


erator, though the railway company has in contemplation 


the erection of a power station of its own. 

M. until & P. M., making a 
ten-minute schedule, thirty minutes being allowed for the 
_—s trips, though it The 


Three cars are run from 6 A, 





is easily made in twenty. 





FIGS. 1, 2, 3, 4 AND 5.-THE CARPENTER STORACE BATTERY. 


noted, the lead casing, <A, is filled up with 
material and perforated with small holes. 
foration in the centre is provided for the purpose of. allow- 
ing the passage of a bolt made of insulating material which 
binds the plates together in the battery. 
shown in Figs. 3,4 and 5, where three plates are shown 
bolted together in this manner. 


This is clearly 


The company who own the new battery are also pro- 
prietors of the Terr:ble mine, at Ise, Custer County, Col., 
which has an almost inexhaustible body of cerussite ore, 
which is said to be excellently adapted for the making of 
the active material, with but slight preparation, requiring 
only a preliminary roasting to prepare it for application in 
the cells. 

The peculiar construction of the cell adopted is said to 
permit of a minimum amount of metallic lead with a 
maximum material, so that, 
cells at the normal rate of discharge have a capacity of 


of active it is claimed, the 


the active | 
A large per-| 11 o'clock, is 135, and for the other 112. 


average mileage per day for the two cars, which run until 
The tow cars are 
run only on Sundays and special occasions, when travel is 
very heavy, though the motors pull them, heavily loaded, 
up the long grades without difficulty. 

Persons from all parts of the South, especially from 
cities of Georgia and Alabama, have been to Atlanta to see 
the operation of this road in order to satisfy themselves as 
to the adaptability of electric power to street railways in 
their own cities, and have expressed themselves as highly 
The directors of the 
so well pleased with the results that they are now con- 
of Decatur, four 
miles beyond the present terminus of the road, and will 
track to the the 


pleased with its workings. road are 


templating an extension to the 


town 


extend the double car house as soon as 





from 8 to 10 ampére hours per pound of cell net. 

The Carpenter Electric and Storage Company, of Denver, 
Colo., which is exploiting the invention, has just elected 
the following ofticers : 


President, James B. Grant; vice- 


president, Edward Eddy ; secretary and treasurer, Wm, A. | 


Johnston, and general manager, H. H. Carpenter, 
toro oo om 
The Thomson-Houston Road at Atlanta, Ga. 


The Atlanta & Edgewood Street Railroad, using the 
Thomson-Houston system, began carrying passengers on 
the 23d of August. and is the first electric railway in the 
State of Georgia. The the corner of 
Peachtree street and Edzewood avenue the entire length of | 


line extends from 


the latter street, a distance of two miles, to Inman Park, 
a lately opened residence part of Atlanta. 

The track is standard gauge, and double for three-fourths 
of itslength. It is built in the most substantial manner, of 
54-pound Providence girder rail, resting on stone piers set 
five feet apart and two feet deep, and is without doubt one of 
the finest pieces of track in the country. The maximum grack 


is 3.8 per cent. and the average 3 per cent., without a leve] 
| 


stretch of over 100 feet in the whole line. 


The road crosses | 





the Richmond & Danville Railroad (Piedmont Air Line) by | 


15 | 


a bridge 630 feet long, on which there is an angle of 
degrees, on a curve of 100 feet radius. The overhead work 
has been done in the best possible manner, and is noticeable 
The construction of the 
reverse curve entering the car house is especially good, but 
two poles being used to support the main wire and both 
curves. Steel poles are used in the business portion of the 
city, and neatly trimmed wooden poles on the rest of the 
ine, all being painted a dark green color, which renders 
them quite®inconspicuous. 


for its simplicity and neatness., 


The cross suspension method is 
used throughout, the wires being supported at intervals of 
125 feet, the construction being done under the supervision 
of Mr, C. E, Flynn, of the Thomson-Houston Electric Com- 
pany. 

The car equipment consists of four 16-foot closed cars 
each furnished with two 10 h. p. motors attached to Brill | 
trucks, and four 26-foot open tow cars. The cars were 
built by the Lewis & Fowler Manufacturing Company, of | 


Brooklyn, N. Y. The car house, located at Inman Park, 
is a handsome building, and is one of the best arranged 
for its purpose in the country. There is but one track 


entering the house, a Wharton transfer table being used to 
place the cars on any of the four tracks. The transfer | 
table and inside tracks are electrically connected, the 
same as the outside tracks, and overhead wires are also 
stretched in the house so that the cars never have to be 


THE THOMSON-HOUSTON 


material is received, which will allow of four cars being | 
used to make a 74 minute schedule, 


What Constitutes a Storage Battery? 

To the Editors of The Electrical World: 
Following out the line of thought suggested by Mr. E. R. 
Knowles, in his able communication of Sept. 21, it would | 


seem that all forms of so-called storage batteries are really 
primary batteries when placed upon the market, for they 
are then capable of giving off a current when immersed in 
the electrolyte, without the charging from an independent 
source. That is to say, that the cells in which the active | 
material is the same upon each plate before immersion in 


the electrolyte, are by the subsequent passing of the current 





moved by hand, On one side of the entrance is the super- 


through them, rendered exactly similar in chemical and 
electrical value with those cells in which the plates are | 
. 





| above to be a clear statement of 


| duce a chemical union, and 


pasted with dissimilar active material. I speak of these 
cells when perfected and ready for use by purchasers. 
Now let us see where this line of thought brings us. Cer- 
tainly there must be a rigid line drawn somewhere with 
these two t-pes of cells. And that line, as between a pri- 
mary and a storage battery, if the Electrical Accumulator 
Company’s cells are storage cells when put upon the mar- 
ket, divides peroxide of lead and spongy lead, as produced 
of the cell the so-called 
primary cell, and the same materials as produced in the 


by chemical action outside in 
cells by the action of the independent current in the so- 
called secondary cell. A secondary battery, as defined by 
Judge Coxe, when made active and ready for sale, becomes 
a primary battery under this same definition, according to 
one which will 


And 
either cell, when permitte 1 to stand with its poles connect- 


the popular idea of a primary battery, 7. e., 
give forth a current of electricity until exhausted. 


ed by an external circuit until no current passes, becomes 
a secondary battery, and only then. 

There is much to be said on this subject, but I think the 
the deduction from Mr. 
appears to me that the 
and secondary cells at 


of It 
line is not drawn between primary 


Knowles’ line argument, 


‘all, as both are primary in one sense at the time of sale and 


both become to 
Judge Coxe’s decision. 


The question of *‘What constitutes a 


secondary, when exhausted, according 


st age 
Lorage 


battery,” 
interests the electrical world to-day to a very large de- 
gree, and I believe that I am one of a large number of  in- 
vestigators who are waiting for proof that anything is 
stored, The terms primary, secondary, storage, all seem 
misleading, and the provinces of th» 


ly that the boundary is hard to define. 


first two join so close- 
And I think until 
we get a more tangible idea of electricity, until we get 
such control of this magnificent and wonderful power that 
put it 


will, that, for the sake of accuracy, the misleading 


we can away under pressure, to be withdrawn at 
word 
storage should be dropped. 

We know that 


other salt, to its metallic state 


the oxide of lead, or 


that is, that when we over- 


when we reduce 


come the chemical union that exists between the atoms 
that make up that salt--the action absorbs a certain 
amount of heat in calories; and, when done by electric 


action, it absorbs a certain amount of electrical energy. 
that the 
heat electrical 
Now, can this be 


And we also know when reunion takes place 


certain amounts of and energy are repro- 


duced, called storage? And can a cell in 
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which we produce 
battery? 


called 
If so, are not all batteries storage batteries? The 


these phenomena be a storage 
zine has been reduced from its sulphide, its carbonate or 
its oxide, the copper from its pyrites, its sulphide or oxide, 
and the lead from its oxide, This 
In the battery we simply repro- 


reduction has absorbed 
this same heat or energy. 
thus collect a certain amount 
To be sure, in this form of cell we do 


but it has, 


of electrical energy. 


not perform the first operation there; neverthe- 


| less, been performed, if not by artificial means, in the great 


has about, and has absorbed 
that Can we say that 
these calories are stored in that piece of zinc or other metal 
in its metallic state? 
topic; but no matter how much of your valuable space I 
took up it would hardly answer the often-asked question , 
‘* What constitutes a storage battery?” 


BosTONn, Mass. CHARLES J. RUSSELL, 


changes of nature it come 
calories of heat in performance, 


This seems to me to be an interesting 


OCTOBER 26, 1889.] 
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Multipolar Drum Dynamo. 


In the accompanying illustration is represented a type of 
machine which has been adopted by the Berlin General 
Electrical Company for their large direct-driven steam 
dynamos. It has been found that the ordinary two-pole 
drum pipe, although excellent for small and moderate 
sized machines, is not so advantageous when applied to 
very large machines, and hence, says Industries, we find 
that on the 


Continent, where 


large slow-speed machines 





DRUM 


MULTIPOLAR DyYNAMO. | 


there is a growing tendency to adopt 
illustrate 


an output of about 60 kilowatts. when driven at a speed of | 


are In vogue, multi- | 


polar designs. The machine we is intended for | 


200 revolutions per minute. The armature is 49 inches 
diameter by 10 inches wide on the face. and is drum | 
wound, the coupling up being either on the series or 


The armature | 
Pacinotti 


pro- | 
and to avoid heating of the pole pieces a thin | 


parallel system, according to circumstances. 


core in some is provided with 


Cases 
jections, 
wrought-iron cylinder or shell is inserted between the ar- | 
mature and the polar faces, and attached to the latter. | 
The armature thus revolves within a complete wrought-iron 
casing, and a certain loss of induction takes place by leak- | 
the 


built with an exceedingly | 


age through this casing from pole to pole ; but, on 


other hand the machine can |. 


small, that is to say, with a merely mechanical clearance, 


=) 





CONOVER BELT Power Arr PUMP AND CONDENSER. 
and there is no danger of heatine the field poles by the 
surging of lines due to passage of the Pacinotti projections 


in front of the poles, To provide for ventilation the cvlin- 
drical shell is perforated with a number of holes placed be- 
In other machinesa smooth armature core 
hell is omitted, 


illustrated belongs to the latter Class, 


tween the poles. 
The machine 
the 
parallel system of connections for a total current of 500 am- 
The field 


is employed, and then thy 


and is wound on 


péres and a terminal pressure of 110 to 120 volts. 


has 12 poles and the current is taken off by 12 sets of 
brushes, the commutator being exceptionally large. Equi- 
potential brushes are connected by insulated cables as 
shown. and the brushes can be shifted simultaneously by 


means of a hand wheel and spur gear carried on a standard 


In front of the machine. The armature is overhung on the 





crank shaft of the engine, and the total weight of the 
machine without the engine is about seven tons. The total 
weight of copper is about 9 cwt., and the loss, of pressure 
in the armature at full current is 34 volts, while about 34 per 
cent. of the total energy is required for excitation. From the 
figures we have here given it will be seen that the design is 
very advantageous as far as efficiency and weight of mater- 
ialsare concerned. The electrical efficiency is about 93 per 
cent., and the dead weight of the whole machine is only 
14 cwt., per h. p. output, a very fair result when the low 
speed of 200 revolutions per minute is taken into account. 


te mere | 


Conover’s Belt Power Air Pump and Condenser. 


With the introduction of high-speed compound engines 
there is felt the need of a thoroughly efficient and simple 
condensing apparatus. The power required to drive it 
must be reduced to a minimum, and this same power must 
be of the most economical sort, otherwise the advantages 


gained by condensing will be seriously affected, if nof wholly 
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water and thus effect condensation with a minimum 
amount of water, and at the same time heat the overflow 
tothe maximum temperature. The opening from con- 
denser to air pump is shaped to allow the greatest quantity 
of water to flow through a given opening. The pump is 
made amply large to remove the greatest quantity of 
water needed for condensing to the full capacity of the 
The reciprocating parts are counter-balanced 
by means of a weight in the wheel to insure smooth run- 
ning. 

The air pump is vertical and single acting, and this the 
builders believe to be the bgst form to avoid air locks. In 
fact, the design throughout looks to the avoidance of all 
corners or pockets where air can collect and remain. This 
condenser has been designed specially for the requirements 
of high-speed compound engines in electric light and power 
plants, because it can be run at aspeed independent of that 
of the engine, or may be attached to more than one engine. 
It is also adapted to be applied to existing plants as asaving 
of fuel or an increase of power on the same fuel. The ma- 


condenser. 














A TELEPHONE TOWER AT THE PARIS EXPOSITION. 


counteracted. In fact, it is a matter of record that 
engines have shown better economy running non-condens- 
ing than when condensing, owing to the very wasteful 


manner in which the power was applied to the condensing 
apparatus. 

The air pump and condenser illustrated on this page has 
been recently designed by the builders, Messrs. Conover & 
C of Newark, N. J., 


greatest attainable economy 


0. 


’ 


in all details of the modern 
steam plant. 

As will be seen by the engraving, the air pump is driven 
by belt, which can be run direct from the engine shaft or 
be the 


Being driven by the main engine, it is obvious that 


from a countershaft, whichever may more conve- 


nient. 
the power used to operate the air pump must, of necessity, 
Thus, if the 
running on two 


be of the same economy as the engine. 

’ £ 
eine in question be compound ( ondensing, 
pounds of coal per horse-power hour or less, it ne essarily 


follows that the air pump will be operated at a like 
economy. Anexamination of the engraving will make 
the operation of the condenser and air pump plain. The 


(spray distributes the injection water in such a manner that 


every particle of steam must come in contact with the 


with the object of securing the | 


en- | 
} two distinct factories, one of which is devoted to construc- 


} 





| metal, and the workmanship is of the best. 
| pump is in operation, the valves and stuffing box are con- 


| stantly covered with water, 


chine is made throughout of the best of the several mate- 
rials; all wearing parts and valve seats that come in contact 
with injection water are made of the best composition 
When the air 


effectually sealing them. All 
parts are easily accessible without dismounting wheel or 


shaft. 


Telephone Tower at the Paris Exposition. 


The name of M, O. André is well known in France among 
telephonists; it is he who designed the pavilion of the Societe 
Générale des Téléphones at the Paris Exhibition, and he is 


‘also the inventor of a system of supports for use of tele- 


phone wires. M. André possesses at the Porte de Neuilly 


‘tions in iron and the other to those in wood, During the 
! last eight years. M. André has made a specialty of telephone 
| fittings, commencing with the installation at Rheims under 
the supervision of M. Cail, director of the Paris district of 
posts and telegraphs. On M. André had a 
good opportunity of studying questions connected with 


this occasion 
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auxiliary materials and fittings for telephone installations, 
such as posts, brackets, fastenings, stays, etc., and the de- 
introduced now generally used in 
France with but little modificat'on. 
are shown over the telephone pavilion, are usually erected 


The pavilion of the 


signs which he are 


The turrets, such as 
above central stations in France. 
Société Générale des Téléphones is a good example of a 
mixed construction of iron and wood, and shows the appli- 
cation of many special details in design and fitting followed 
by the works at Neuilly; 
square feet, and contains 3,500 cubic feet of wood and 10 


it occupies an area of about 3,200 
tons of iron. It issurmounted by a telepbone turret con- 
structed to carry 300 wires and 100 cables. 

The characteristics of the structure are (1) that the num- 
ber of pieces is limited to the smallest possible quantity ; 
that they are interchangeable, so that without any fit- 
ting they will enter into the composition of any support 
(3) that the most iron are 
chosen, and are arranged under the most favorable condi- 
for (4) that 
avoided as far as possible ; (5) that each support is com- 
posed of two elements, the first, the upright or staff, being 
always of the same form, and varying only in length, while 


(2 


whatever : suitable sections of 


tions resistance ; riveting and bolting are 


the second, the foot, is capable of being placed in various 
manners and easily modified according to circumstances ; 
(6) that bolts to bind together the 
pieces, and that the junction and square setting of the 
of bars; (7) 


that the addition of new insulators and the removal of old 


are not used except 


pieces are obtained by a double arrangement 
ones are always possible on account of the double arrange. 
ment of the posts and cross-pieces. 

An inspection of the accompanying illustration, taken 
from Engineering, will show how these requirements are 
Figs. 1, 2 and 3 show the installation 
of posts and insulators on the roof of a telephone exchange 
in the form of a This consists 
of a number of uprights of channel tron, bound together 
The 
insulators are mounted on the uprights, and are connected 
to the of the 
ductors. \ spiral staircase gives access to the tower, its 


realized in practice. 


“tower of concentration.” 


by circular double ties or hoops, also of channel iron, 


inte rior xe hange by rubber-covered con- 


opening being closed by a cover suspended from a cord 
which carries a counterweight at its other end. Sometimes 
there is an external gallery around the tower. 

All single posts are formed of two channel irons bolted 
together with distance-pieces and a foot provided with bolt- 
holes by which it may be fixed. Fig. 6 shows one form of 
foot and Fig. 9 another, the latter being designed for at- 
tachment to a flat surface, such as the top of a wall, and 
the former to a vertical surface, such as the side of a wall. 
When the number of insulators is moderate, each is mounted 


on a bent stalk (Fig. 5). These stalks pass between the two 


a post, and are secured by large 


In 


device is combined with the back plate. 


channel irons forming 


washer plates and nuts. some cases a wire-straining 
When the number 
of wires is large double channel iron cross-bars are fitted 
insulator stalks 


to the upright posts (Fig. 8), and upright 


are bolted between them. Two or more posts may be com- 
bined to form a frame, the various units being capable of 
being built together in many different ways, and without 
the aid of special fitting pieces. Fig. 7 shows a stay which 


can be used either as a strut or a tie. 


@a+:. @& e+ > 
The Question of Safe Overhead Wires in New York. 


The agitation started some days ago in this city by the 
sad death of lineman Feeks, who was shocked or burned to 
death in a tangle of Western Union wires on Chambers and 
Centre streets, has been continued with activity by the 
newspapers, the Subway Board, and other responsible and 
Forti- 
fied by an injunction from the courts, the local Brush and 


irresponsible bodies, but without much real result. 


United States companies have been renewing their cir- 
cuits, many of which badly needed it, and in the meantime 
The East River Company has, 


the time, its 


have not run many lights. 
wires 
In 


point of fact, the arc companies have benefited by the agi- 


however, kept its circuits going all 


being new and well insulated with special covering. 


tation in one way, for although they have not been supply- 
ing current, they have been givenan unexpected opportun- 
ity to improve their circuits. 

Among the questions that have arisen is one as to the 
possibility of securing satisfactorv insulation for high ten- 
sion circuits. Assuming that such insulation could not be 
obtained, the Board of Health has recommended that con- 
tinuous currents above 700 volts and alternating currents 
above 250 volts be forbidden until other and better means 
for safety be provided. The action of the Board is, how- 
ever, an impertinence, as it has no authority in the mat- 
ter, and has now been informed by 


SO the Corporation 
Counsel. 

As to the question of insulation, we give below a number 
of 


wire 


statements from leading manufacturers of insulated 
, Who not only make assertions, but cite evidence on 
the subject, showing that a high volt circuit can be made and 


kept safe with ordinary precautions and at a reasonable 


outlay, 
The Eastern ! 
as follow ‘In reply to your inquiry regarding the safety 


of aerial are lizht pole 
8,000 volts, we would 


lectric Cable ( ompany, of Boston. write us 


lines carrying currents of 2.500 to 


iy that it can be done with com- 


parative safety if proper materials are used and care is taken | 
construction. The so-called ‘ Underwriters’ Wire’ 
not an insulated wire when’ it wet, 
being simply covered with two cotton braids which are } 
treated with white lead paint. Whenever the fibre of the 
thread protrudes beyond the paint and is exposed to damp- 
ness, it absorbs the moisture and carries it to the wire, thus 
becoming itself a conductor instead of an insulator, aod 
giving a ready path for the escape of the current. More- 
over, it does not stand exposure to the weather, but rubs 
away and leaves the wire bare and unprotected against ab- 


in 
becomes 


1s 


solute contact with other wires. 

‘There are, however, a number of first-class 
wires of which it can be truly said there is not the slight- 
est danger of the current leaking through the covering, 
provided it is not injured mechanically or otherwise. 

‘We know of one case in a New England city where 
our Clark rubber-covered fastened for several | 
years with brass clips to the front of an iron building 
throughout its whole length and was carrying an arc light 


insulated 


wire was 


current, 
where there was a rise and fall of the tide of several feet, 
thus causing part of the covering to be alternately wet and | 
dry. both sides of the circuit passing within a few feet of | 


Again, our wires have been run under salt water 


one another. 

** For line work, a wire should have a good waterproof 
coating containing no fibre, and outside of that a woven, 
fibrous covering, coated with a weatherproof compound, 
to prevent chafing from other wires and decay of the fibre. 
With 
light #rial wires can be used with comparatively little or 


circuits so constructed, we are confident that arc 


no danger to the public.” 

Mr. J. F. Kelly, the general sales agent of the wire insu- 
lating department of the Edison Machine Works, writes us: 
‘We do not believe that there is any wire whose insulation 





is such as to make it a safe carvier of high tension alter- 


nating currents.” 


Mr. A. A. Cowles, Vice-President of the Ansonia Brass 
and Copper Company says: 

‘You have requested us to state our opinion upon the 
subject of the insulation of wires for electric light over- 
head lines in cities. 

‘*While we believe that the ordinary so-called Under- 
writers’ wire which has been extensively utilized for that pur- 
pose in this city cannot be safely used under the conditions- 
prevailing in New York, we think that there is no difficulty 


in constructing an overhead line which can be easily kept 
in repair, and which will carry an ordinary high-tension 
current with safety. We have furnished such lines, which 
are now to be found in nearly all the in 
America. Many of them have been in operation for five or 


large cities 
six years, all without accident, and are now in good con- 
dition, the wires having been properly insulated in the be- | 
inning. 

‘* It may not be generally known that the ‘ Underwriters’ 
Wire’ 
lines was originally intended for indoor use, for a current 
of low tension, to satisfy the demands of the fire insurance 


which has been extensively employed in overhead 


companies, who required a safe insulation that would not 
off, in of the heated. It 


answered this purpose, and is a good insulation when kept 


burn case wire becoming 
dry. 


at once adopted for outdoor lines, as well as for indoor use. 


It is also the cheapest insulation known, and it was 


The insulation consists of two layers of braided cotton, 
saturated with paint, applied in such a manner that the 
paint is forced by mechanical pressure into the interstices 
of the cotton, making a solid and homogeneous covering to 
the wire. This insulation consists only of cotton threads and 
ordinary paint, and deteriorates rapidly upon exposure to 
dampness, moisture and extremes of heat and cold. Aftera 
few years of such exposure the threads become tender, the 
paint dries and crumbles, leaving the wire exposed. Many 
of the accidents and fires which have occurred may be 
The remedy is, to coat the wires with 
an insulating substance which will not ignite, and which 


traced to this cause. 


| 


will resist the influences that tend to destroy the insulation. 
Such a coating should be weatherproof, and not affected by 
heat, cold or moisture. It should be of such a nature as to 
be pliable, so as to bend without breaking, and yet gradu- 
ally harden upon exposure to the elements, and finally, 
there should be not less than three coatings of braided cot- 
ton upon the wire, the two inner coatings thoroughly im- 
pregnated with fireproof insulation, and the outer coating 
with weatherproof insulation, hard enough to resist abrasion 
under the conditions to which line wires are subjected, 

‘With an insulation such as we have described, which 
can easily be procured at a small advance in cost over the 
ordinary line wire, and with proper regulations governing 
the strength of the current to be conducted, we see no 
reason why overhead lines for electric lighting should be 
dangerous to public safety.” 


Mr. H. A. Reed, the veteran secretary and manager of 
the Bishop Gutta Percha Company, says: 

‘‘T have no more doubt of our ability to insulate wires to 
carry three or five thousand volt currents than I have of 
the ability of first-class boilermakers to make boilers carry | 
a pressure of 100 or more pounds. In one case it is strength | 
of steel or iron, and in the other quality and thickness of | 
insulation. 
insulated wire we as- 
certain as nearly as possible the voltage and ampéres, and 


‘**When our; customers want 


furnish wires accordingly, and every fault that has ever 
imperfect joints 
made by careless or inexperienced workmen. We have 
been furnishing wires especially for wet places, placing in 
foundations in cement or plaster walls, and for other ex- 


been reported to us we have traced to 


posed positions, to various companies, both for are and 
alternating currents, for more than a year, and have not 
yet received a single complaint of defect in insulation. 

**In December last we placed a 2,000-foot cable in the 
Johnstone conduits. in 125th street, for the Harlem Light- 
ing Company, which Dr. Wheeler reported in April to have 
carried 2,500 volts for two months and to have improved 
under the strain. 
in Johnstone conduit, near Union Square, for the Manhat- 
tan Company’s 1,100 volt alternating current, of which 
Manager Leslie said a few days since, ‘1 believe every foot 
Mr. 
Leslie also reports the Harlem cables to be practically un- 
all 


for three years, and are now negotiating for 100 miles of 


In January we placed about 12,000 feet 


to be as good now as when placed in the conduits.’ 


changed after nearly a year’s work. We guaranteed 


similar cables.” 


The Okonite Company write us as follows: ** From long 
experience as manufacturers ot high-grade insulated wires, 
know that certain 
popularly supposed high authority on electrical subjects, 


we public statements coming from 


declaring that electric currents of electromotive force 


commonly used in electric lighting cannot be safely in- 
sulated in practice for pole line work, to be wholly false. 

** We are compelled to conclude that the authors of these 
statements have been misled through their ignorance of 
the subject, or that self-interest has prompted them to in- 
tentionaily delude the public. 

‘* It is our policy not t. employ coercive measures, or to 
seek municipal or political aid in exploiting our business. 
It is only when the misleading statements of the public 
press are instigated by interested parties to ruin the business 
of their rivals, by taking advantage of the pardonable ignor- 
ance of the press and public on this technical subject, that 
we make any public statements. 

“To support our position we citethe Kansas City Electric 
Light Company, who have used our insulation for two years 
in the heart of the city for line work. Their light circuit 
varies from 2,000 to as high as 3,750 volts. No men have 


been killed or injured by these insulated lines; no 


The Toledo 
Electric Light Company, of Ohio, have used our insulation 


CTOSSeS 
and no fires have occurred to our knowledge. 
for similar purposes for about one year, carrying currents 
50 2.500 volts, 


The Detroit Electric Company, using 


which have varied from to and 
reported no trouble. 
a current of about 2,700 volts or a 
time having much trouble from the same kind of wire em- 


ployed by the electric light companies in New York City. 


they have 


trifle less. were at one 


They have used Okonite for dangerous and exposed places 
The Are Light 


Company, of Chicago, whose voltage reaches as high as 


only, with a most decided improvement. 


2,250, have employed Okonite for several years in exposed 
places above ground, in connection with their underground 
service, and in no instance have bad results developed. 

** The Brooklyn Electric Light Company find Okonite 
reliable and durable for difficult places with a voltage of 
2,000, 

‘* We manufacture an insulation that is wholly reliable, 
durable and practicable for complete circuit insulation for 
With this 


tion and a few inexpensive and common-sense precautions 


high tension currents up to 3,000 volts, insula- 
with the inspection and construction work, high tension 
currents are as harmless as those of lower voltage. 

‘It is a short sighted and ruinous policy for electric light 
companies to use low or intermediate grade insulation for 


lines through cities. The best proves to be the cheapest.” 


>+:. > «+s 


American Awards at the Paris Exposition. 





We have already published some of the leading awards 
rranted at the Paris Exposition.to American electrical ex- 
hibitors, and are now able to give the full list as they ap- 
pear in the official bulletin: 

Grand Prize. 

The American Bell Telephone Company. 

Thomas A. Edison. 

Elihu Thomson. 

Elisha Gray. 

Gold Medal. 

Cobb Vulcanite Wire Company. 

Heisler Electric Company. 

Okonite Company. 

Sprague Electric Railway and Motor Company. 

Volta Graphophone Company, 

Western Electric Company. 

Silver Medal, 

Commercial Cable Company. 

Consolidated Telegraph and 
pany. 

Elektron Manufacturing Company. 

Elmer A. Sperry. 


Electrical Subway Com- 


Bronze Medal. 
Electrical Supply Company. 
Solar Carbon Company. 
Honorable Mention. 
Medbery Conduit System, 
Munson Lighting Company ? 
Warton? 
Of the twelve grand prizes awarded, it be 


is certainly a good 


will noted 


four were given to Americans, which 


showing. 
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Electrical Notes of a Trans-Atlantie Trip.* 


LOCKWOOD. 





BY THOMAS D. 


Although the English Electrical Review has heretofore | 


been so good as to intimate in speaking of some of my pen 
productions, that they are characterized by such a mixture 
of practical information and humor as only a true born 
American could produce, yet it is a fact; as some among 
you have long been aware, that Iam of English parentage 
and birth, and lived in England for the first sixteen years 
of my life. It thus came about that I was more easily 
enabled to similate in habit and thought with the English 
electricians whom I had the good fortune to meet than is 
usual. and my visit, so far as the British Isles were con- 
cerned—though the first one in 24 years—was much like 
the return of a wanderer to his home. 


The most difticult part of this paper was the choice of a_| 


suitable designation therefor. I cogitated over many. 
Among others, I thought for a moment of denominating it, 
“A Visit to Europa and the Bull,” the Bull, of course, 
being playfully indicative of the domain of John of that 
ilk. Calm contemplation, however, showed me_ that 
**Europa and the Bull” were out of question : and that such 
a tithe would have appeared in the highest degree anoma- 
lous to those who consider the United Kingdom as consti- 
tuting a part of Eurcpe. Moreover, it might be thought by 
others that as I spent so little time on the continent of 
Europe and saw so little of it, Iwas not authorized to 
speak so grandiloquently of my humble few days in France 
and Belgium; and inasmuch as many of my observations, 
for example those on outdoor electrical construction, are 
equally applicable to continental and insular Europe, there 
might be some doubt in the minds of my auditors whether 
there was any clean cut line of differentiation between the 
two elements of such a combination title. 

Indeed, while myself considering this composite caption, 
I was forcibly reminded of a remarkable passage in the life 
of the late Alfred Smee, Esq. (he who was_ principally 
known as the inventor of the Smee battery, in which 
polarization was prevented or materially retarded, by 
making the negative plate of silver, coated with finely di- 
vided platinum), who was really one of the most able 
of the early electricians and electro-metaliurgists, and a 
general philosopher of high merit. Mr. Smee, during the 
years 1845 to 1847, took a great interest in the potato dis- 
ease, and his view that the disease was produced by the 
ravages of a variety of aphides excited considerable ranco- 
rous animosity and ridicule. In a pantomime exhibited at 
Drury Lane, appeared the following: 

Scene: A village with shows, ete. 

Little boy, looking at a peep show. 

Showman, loquitur. 

* This is the Aphis vastator, as you may see, 
Very much magnified by Mr. Smee.” 

Boy.—** Please sir, which is the aphis and which is the 
tator?” 

Showman. 
vator.” 

And in the same manner, had I chosen the enterprising 
title already referred to, my hearers might have felt dis- 
posed to inquire :** Which is Europa and which is the 
Bull?” 

My excursion, from the time I left home until the day of 
my return, extended over a period of twelve weeks minus 
two days. IT sailed from Montreal in the steamship ** Van- 
couver,” of the Dominion line. and had a short passage and 
over forty-eight hours of river and gulf sailing. Passen- 
gers taking this route have a very short sea space and a cor- 
respondingly long and delightful smooth water and = land- 
locked experience: they have a greater chance of seeing 
icebergs, whales and porpoises; with a certainty of cooler 
weather and a reasonable possibility of rougher seas. I 
returned in the * City of Rome,” the only Anchor line 
steamer plying between Liverpool and New York. I stayed, 
on my arrival in England, a few days in Liverpool, passed 
on to the Derbyshire Peak district, then to Birmingham. 
From thence I went to London, making my headquarters 
not in the city, but ina most beautiful town, Tunbridge 
Wells, which is an inland watering place some thirty miles 
distant, in Kent. Later I passedover by way of Dieppe to 
Paris, and after a few days there returned to England through 
Brussels and Antwerp. After staying a few days more in 
London I went to Scotland, calling at the cathedral cities 


‘Whichever you like, my young investi- 


of Lincoln and York and at the manufacturing city of 
Newcastle-on-Tyne. I halted at Edinburgh, passing on 


later to Inverness via Perth, and then down the Caledonian 
Canal to Glasgow and back to London, stopping en route 
once more at Edinburgh. Then took a side trip from 
London to Salisbury, Bath, Gloucester and Worcester, and 
again returned to London via Oxford, Finally I started 
from London to Chester, a most charmingly antiquated, 
walled city; visited some of the North Wales watering 
places, inspected the medizeval castles of Conway and Caer 
narvon, Climbed Snowdon, sailed froin Holyhead to Dub- 
lin, took railway to Cork, passing the celebrated Blarney 
Castle and stone, spent a day at Killarney and took ship 
at Queenstown. My visit was not a business trip, and I 
made no attempt to combine pleasure with business, but it 
is hardly necessary to say that I did not travel with my 
eyes shut, and that when anything electrical came before 
me f had no hesitation in making observations on it. How- 
ever, ny observations were somewhat desultory, and my 
account of them will necessarily also partake of that char- 
acter, 
Telegraphy. 


I saw little of interest in telegraphy until my arrivad in 
London, where I lost no time in looking up Mr. William H. 
Preece, the well-known electrician of the British telegraphs, 
Whose urbanity and good nature were as usual far above 
par. By his favor | was able to inspect the central tele- 
graph station, whichis located in an immense building in 
St. Martins Le Grand, just opposite the General Post Office 
building proper. I was placed in the care of Mr, Cooper, 
a genial ventleman, charged to a high potential with useful 
information, and in his company paid my respects to Mr. 
H. C. Fischer, the Controller of the Central Station. Mr. 
Fischer, with whom I had had some previous acquaintance 
during his visit to America, in 1887, made strenuous efforts 
to recollect me, and I think succetded ; although Lam not 
sure. Butif his recollection was not perfect, it was at 
least a good imitation, and did not in the least interfere 
with the cordial reception which I received at his hands. 

The London operating room, or rooms, is an immense 
affair. Heretofore | had a most exalted opinion of the size 


——$————— 


-*Read before the American Institute of Electrical Engineers 
New York, Oetober 15, 1889 


room wasa decided revelation. I noticed a very peculiar 
effect there. When first introduced, a good-sized room 
filled with operators, or more properly telegraphists, and 
apparatus dawned upon my vision; and together with Mr. 


Cooper and the superintendent in charge, I wandered | 


throngh it; but near the end we suddenly turned a corner, 
and another vista as wide and long as the first appears, 
which again we traverse only to find once more as we ap- 
proach its farthest limit, that a third vast expanse lies be- 
fore us, and so on apparently for half a dozen successive 
times. 
of rooms was exhibited to my bewildered gaze. 

Morse instruments, both sounder and ink writer, were 
there to be found. The single needle also appeared to hold 
its own, and I saw something new to me, viz., telegraphists 
reading by sound from the click of the single needle as it 
vibrated from one side to the other, striking its limiting 
stop. 

With respect to the Morse, Ido not think the average 


transmission is as fast as is the American average, nor do I | 
think it possible to achieve extremely rapid sending with | 


the heavy keys generally in use. 

I was greatly interested with the way in which the Delany 
multiplex has been taken up by the British telegraphic au- 
thorities. It may have been in some degree improved and 
modified, and I understood that the number of circuits 
simultaneously worked successfully was not as great as 
had been hoped for, but still it was in use; its use was in- 


creasing; it was doing good work on lines of considerable | 


length, and the operators liked it. 

Upon making inquiries about the Wheatstone automatic, 
it was to be noted that while authorities united in enthusi- 
astic praise of its qualifications as a fast telegraph in all 
cases where the matter transmitted was to be received in 
duplicate or in multiple, such as news, the praise was by 
no means so emphatic with respect to its ordinary use as a 
means of transmission for business messages, as so much 
time was required to be taken up in the preliminary 
measure of punching. 


The pneumatic dispatch branch of the London station ! 


is on an equal scale of immensity. and, in fact, is one of 
the great features of London telegraphy. Throughout the 
length and breadth of the land I found civility and 
prompt attention in the matter of receiving and_ deliver- 
ing telegrams. Early and late I tested the telegraphic 
service and found it up to the mark. 

It is, | believe, a regulation that all telegrams are to be 
prepaid by stamps; the said stamps in all cases to be 
affixed by the sender. 
no doubt invariably carried out, but as the latter is not al- 
ways, I cannot speak positively as to either. 

Asa matter of fact, I was rarely required to aftix my 
own stamps in telegraph offices in large cities; whereas 
the letter of the law was fully carried out at small places ; 
the principle being, I suppose, at these places, to make up 
in formality for what was lacking in amount of business. 

The facilities for telegraphy in the United Kingdom are 
wonderfully complete, and I found no place too small for 
a telegraph office; moreover, in my opinion, telegraphy is 
there cheap, in spite of the fact that the address and sig- 
nature has to be counted in and paid for. 

The dynamo does not appear to be employed as a source 
of telegraphic currents, and here | think, the British tele- 
graph system is a littJe behir d the times. Yet, as far back 
as 1873, I understand that Mr. Preece experimented with 
the Gramme machine for this purpose, but found it too 
unsteady for the Wheatstone automatic instruments. 

There are 23.000 cells of battery in use at the central 
station in London, and 220 circuits are supplied by accu- 
mulators, 


Government Tt leqrapls. 


Do Lapprove of the telegraphs being owned by the gov- 
ernment? In a monarchy, whether limited or absolute, 


yes. Because the government is permanent and usually 
stable. It answers well in England; it ischeap and good. 


But does it pay’ Well, if you consider that the agencies 
of a government should be administered for the people's 
benefit, I think it does. But for a republic, at least one like 
ours, in which radical and sweeping changes of administra- 
tion occur at frequent intervals, lam clearly of the impres- 
sion that a government ownership would be an unqualified 
evil. No doubt a government control leads to a super- 
abundance of red tape; tothe ridiculously excessive formali 
ties of the circumlocution office, and to extreme conserva- 
tism. It also acts as a damp sheet upon invention, Yet, in 
spite of these tendencies, the telegraphs of the British Isles 
are. I think, on the whole better managed and_ better 
manned than they would be by one or more corporations; 
and the question of remunerativeness seems to me quite of 
a secondary character, since even though the telegraph de- 
partment be not profitable, it seems at least evident that 
the people are enjoying a lower rate than they would under 
other circumstances be entitled to or receive. 

The rigid rule of discipline was, however, well illustrated 
in an attempt which I made to sce the telegraph office at 
Birmingham, but where I was told that they would have 
to write to London for permission to allow my visit. I 
could not wait the exchange of correspondence, and thus 
have not, as yet, seen the telegraph office there. It seems 
the telegraph department does not use its wires at all on 
office business, but employs the mail altogether, the wires 
being reserved exclusively for paid business, 


Electric Lighting. 


From my point of sight as an electrical engimeer | was 
disappointed to find that electric street lighting was, com- 
paratively speaking, still a thing of the future nearly all over 
the kingdom. Not that electric lighting is not being done, 
but that so little of what can be done is seen, Instead of 
having electric illumination all around you, as we have it, 
we have, so to speak, to hunt up installations. 

There are a number of central station plants in London, 
but London is an immensity, and might contain many 
more, and vet electric lighting would be conspicuous by 
its paucity. You may, for example, walk through Hol- 
born and Oxford Street, and lines of glorious shops 
lighted electrically; you may go to Grosvenor gallery and 
watch the historical illumination there; and you may at 
various factories see that the electric light is for this class 
of work being extensively employed. 

The Great Western railway station at Paddington 
lighted up by 100 arc Jamps and an infinity of incandes- 
cent hairpins ; and many seaside know of the 
electric light : while at Glasgow and Liverpool are central 
lighting stations of high capacity; but in spite of all this, 
you cannot help forming and bringing home the impression 


see 


Is 


resorts 


| r + . . / } 
of the Western Union room in New York, but the London 


Then I was led upstairs, where a similar succession | 


The former of these provisions is | 


that there has been but little done in comparison with the 
|immense amount which remains undone in this branch of 
electrical application. The truth is that the British public 
seems to have had a surfeit of electric lighting companies 
at an early date, with all that an electric hghting company 
implied in the years 1878 to 1882, and has of late years had 
no wish to take a second dose. 

As a telephone electrician, I felt disposed to congratulate 
the telephone and telegraph people that they had escaped 
the horrors of burned out central stations and disturbed 
circuits. - 

Such lighting companies as may hereafter undertake to 
| occupy this field are also to be congratulated that they will 
have the several years’ experience of others, and all of the 
many improvements which have been produced in appa- 
ratus and insulation to profit by. I think that municipali- 
ties in England will themselves shortly take up this matter. 
In no case, I am sure, will ‘* undertakers’ wire” or the reck- 
| less class of construction which we have too often seen in 
| this land of liberty. be tolerated. 

Isolated house lighting is, however, well advanced. 
Inquiries which I made proved that this branch of incan- 
descent electric lighting which has overflowed upon the 
steamships and boats, is very popular. In the several ex- 
| amples of it which came under my personal notice, the 

electricity is drawn from secondary batteries, which are 
during the day charged by a dynamo. 

| I had the happiness of dining with Mr. W. H. Preece at his 
| T: ae . e . 

| house at Wimbledon,and of examining his lighting plant. He 
uses the secondary cells of the Electrical Power Storage Com- 
pany. The plates are formed of a leaden grid, the perfor- 
jations of the positive plate being filled originally with 
minium, while those of the negative plate are filled with 
litharge. The charging dynamo was run by a gas engine, 
and Mr. Preece informed me that it cost him exactly as 
much for gas as it did when he used the gas for illumina- 
ting purposes, while he had a much greater amount of 
light. Iam bound to state that in my opinion the light 
was superb, being apparently softer and more equable than 
when operated directly from the dynamo. 

While upon this subject I may state I also had the pleas- 
ure of inspecting the beautiful laboratory and workshop of 
Sir David Salomons, at Broomhill, Tunbridge Wells. Sir 
David is a wealthy amateur. who has made the realm of 
secondary batteries peculiarly his own, and who has writ- 
ten a text book on their construction and care, which, if 
not absolutely faultless, is certainly the most useful and 
practical work on the subject in existence. He has a pair 
of fine Compound steam engines and several dynamos, 
these being connected with the prime motors by leather- 
link belts of American manufacture. A great number of 
storage cells, several hundred I should judge, and in prime 
| condition, are located in a side room floored with glazed 

tile, the entire floor sloping to one side for purposes of 
drainage. In the machine shop I saw some of the finest 
machine tools that my eyes have ever fallen upon, lathes, 
, drills, planers, shapers and so forth; and it was particu- 
larly noticeable that each machine was provided with its 
own electromotor. <All of the motors were of the Elwell- 
Parker make. Upon a shelf in the laboratory oftice were a 
few well chosen books, among which I noticed the last 
bound volume of the Proceedings of this Institute. 

Sir David uses these motors for every conceivable pur- 
pose, furnishing electric light and power for his entire es- 
tablishinent ; and while I was there, electricity was em- 
ployed in making butter. [If an electrician whose heart is 
in his work is ever justified in cherishing envy in his 
bosom, it is when visiting such a place as that of Sir David 
Salomons ; and he has my heartiest acknowledgments for 
the kind way in which he allowed me to inspect the same, 
though himself absent. 


Motors. 


I saw throughout iny travels little in the motor line, ex- 
cept those to which | have referred, but I am informed 
that the use of electromotors in Britain is already great and 
is rapidly increasing 


1% lephony 


The chief centres 
Dundee, Glasgow, 


of good work in telephony are 
Liverpool, London, Edinburgh, Man- 
chester and Birmingham. The fact that 1 mention Bir- 
mingham last shows that no attempt at classification 
has been made. I could not inspect the Liverpool central 
station, as I happened to be there only during holidays, 
when the authorities were all absent: and for lack of time 
I was unable to visit Manchester at all. But L saw a good 
deal of the Liverpool outside construction, and | heard 
enough about Manchester to assure myself that the installa- 
tion was par excellence. 

Many of you will be aware that three of the principal 
telephone companies in England, viz., the United, the Na- 
tional and the Lancashire & Cheshire, have recently joined 
their forces under the name of the National Telephone 
Company, Limited, 

Thiscompany has now taken charge of the London Ex- 
change, where I was rather surprised to find that there 
were already more than 7,000 subscribers. There, nearly 
all lines were built over the housetops, with tubular iron 
fixtures of a construction, beautiful and light, and _ yet 
strong. Avery peculiar feature of this London construc- 
tion was that the wires of a route were, asa rule, all strung 
in a vertical plane, there being very few cross arms. This 
made a very symmetrical appearance, but it struck me that 
it was hardly a sufficient utilization of a route; or as the 
Britons say, of the ** wayleave.” This, however, was the 
work of the United Company, and I think was not in ac- 
cordance with the judgment of the engineer of that com- 
pany, who remains in the same capacity with its successor. 

The Post-Oftice Department charges the telephone com- 
panies a regular royalty, it having been legally decided 
that the telephone is a ‘* telegraph” within the mean- 
ing of the © statute. The  Postmaster-General ap- 
parently does not like the action of the companies in unit- 
ing, although none of them were competitive, but all 
working in distinct territories. There is no doubt, how- 
ever, that he fears the capitalization will unnecessarily en- 
large, and will bea big bite for the government mouth 
whenever, and if ever, purchase may be decided upon. 

It does not seem to me likely that the Postmaster-General 
will take any steps to harass the companies, nor do I be- 
lieve that the Post-Oftice Telegraph Department will care, 
for a long time to come, to trouble itself with telephony ; 
and it is my opinion that the remaining telephone com- 
panies will soon in turn be absorbed by, or otherwise unite 
with, the National Company. 

Long line telephone work in Great Britain is, of course, 
limited by the size of the island, and by the peculiar relative 
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position of the large towns. I found very good talking be- 
tween Birmingham and the several towns of Sheffield, 
Derby and Nottingham; between Glasgow and Edinburgh 
and Dundee; and especially fine from Sunderland to points 
upward of a hundred miles distant. For these latter dis- 
tances, circuits had to be artificially made up. In London 
there are necessarily many central telephone stations. No 
one who has not seen and studied London can form an 
idea of its vastness; and by reason of this vastness there 
will always be (notwithstanding the manifest excellencies 
of centralization) a plurality of central stations connected 
by trunk lines, mainly converging to a principal trunk 
station, but supplemented by a sufficient number of trunks 
between such central stations as are adjacent to each other. 
Yet I should say that there are at present too many cen- 
tral stations, and that they are too close together; and I] 
am under the impres:ion that the present management 
thinks so too, and will condense closely grouped central 
offices considerably. 

In Scotland I found a regular multiple switchboard in 
the Glasgow central station, w hich was the most American 
looking central station which I have seen anywhere. In 
Glasgow, also, a “nickel in the slot” toll-box has been de- 
vised, and is largely used at public stations, a penny ora 
certain number of pennies being the local charge, and a 
sixpence or more, the trunk line, or out of town charge. 
The operator can tell by peculiar sound signals automatic- 
ally given by the passage of coin or coins, whether the 
proper amount is dropped in; and, if not, the machine 
simply absorbs what has been put in and does not grant 
the desired accommodation, Regular subscribers have a 
check key which operates the apparatus without requiring 
the electro-deposition of a coin. This machine is well spcken 
of and is said to give satisfaction. In some other | arts of 
England these boxes are also used, and non-subscribers to 
the exchange may purchase a Jocal check key for the pur- 
pose of using at any time the public station without having 
to pay every time. It may be of interest to state, that at 
every railway station in England the ‘nickel in the slot” or 
rather the *‘copper in the slot” machine ,applied toa variety 
of uses, is to be found. The weighing machine is the most 
popular, but the electrical shocking machine is a close 
second, 

The best working long lines which I found were without 
doubt those belonging to the Northern District Telephone 
Company. This company is in charge of Mr. C. B. Clay, 
of Sunderland; the lines are new and are built of the latest 
model. 

In Newcastle, all lines, both telegraph and telephone, 
which are owned by the Government are underground. 
They work very well, and the government telephone 
system there is ably managed by Mr. A. W. Heaviside, 
who based his telephone exchange upon a pre-telephone 
exchange, actually in existence in Newcastle and operat- 
ing dial telegraphs, long before the telephone exchange 
was thought of or the telephone itself invented, 

The National Telephone Company is fortunate in having 
such men as Messrs. Bennett, Coleman, Jackson, Phillips, 
Sinclair, and as far as possible, employs men trained by 
previous education and experience to be equally efficient 
In a business and technical capacity. 

As to electrical construction outside, I may say, without 
hesitation, that the average is far above ours, whether tele- 
graphic, telephonic, or otherwise. The poles are no longer 
than are necessary; are uniformly well trimmed and 
painted, and above all, are well stayed. Mile after mile I 
have ridden on railways, both in England and on the con- 
tinent, and found every pole ‘*stayed” or, as we would say, 
“guyed.” The cross arms are usually short and project 
alternately a greater distance to one side or the other, that 
is, the upper cross-arm may carry two insulators on the 
right side of the pole and but one on the left. While the 
next will reverse that, two being on the left and one on the 
right, and soon. The telephone companies had much house- 
top construction, but the same system of staying prevailed, 
so that the construction was superb, even though the roofs 
were all of the pitched variety. In Sunderland only, and 
the other towns where the Northern District Telephone 
Company holds sway, are to be found long cross-arms a 
’Americain, the idea having been imported by Mr. Clay, 
who visited the United States a year or two ago and who 
is a manager of the most progressive type. 

In Edinburgh, though nearly all wires were overhead, 
they were so symmetrically arranged as to be hardly no- 


ticed. Mr. A. R. Bennett, who is general manager of the 
Edinburgh District, looks also after Dundee, Galashiels, 


Dumfries and many other towns, 

The above remarks apply alike to the government con- 
struction in Great Britain, France and Belgium, and to the 
construction of telephone companies. 

The only underground telephone line work which I found 
was the well known Paris sewer work, and the government 
telephone exchange wires at Newcastle-on-Tyne: but the 
National Telephone Company is beginning to lay some un- 
derground wires in Birmingham. 

At Birmingham, also, I noticed some little pole work, 
and it was both amusing and instructive to see that, | 
wherever possible, the poles were modestly planted close to 
the gable end of a block of buildings ; or inside of a high 
fence ; or in the corner of a vacant lot, so as to attract as 
little notice as possible. 

1 found that silicious bronze wire was well thought of 

throughout the several territories which I visited and in 
general use. Itcan be made of a conductivity nearly as 
high as copper, while it is tougher; and it is much better 
for telephone work than iron, because not only is the con- 
ductivity higher, but it possesses a much lower coefticient 
of self-induction., 
_ One telephone span I saw in the south of England cross- 
ing the opening of the Dartmouth harbor, which was cer- 
tainly not much less than half a mile in length. I venture 
the prophecy that in the near future we shall use silicious 
bronze here in the United States much more than hereto- | 
fore we have done. 


still more; especially when I saw how the levers arranged 
in the tower like those of the Pennsylvania Railway signal 
tower, worked pneumatically the screen, mechanism below, 
and kept an ever-changing succession of beauviful colors 
upon the different fountain jets, and all this apparently, so 
far as the crowd could see, working itself, for there was no 
manifest link between the operating tower and the foun- 
tain. 

The exposition telephone station, as arranged by Mr. L. 
Berthon, was a sight in itself, with its multiple switch- 
board, its closets for private communication, its samples of 
fine electrical apparatus, made by the Société Generale des 
Téléphones, and its apparatus and circuit arrangements 
for receiving operatic performances, and reissuing them 
for the delectation of numerous auditors. 

Long telephone lines stretch from Paris to Havre, Lille, 
Brussels, Lyons and Marseilles, and work admirably. 
These are chiefly of copper and are arranged in metallic 
circuits. 

Mr. Berthon, the managing engineer of the Société 
Generale des Téléphones, told me that his company, while 
sparing no effort to keep up its efficiency, had for some 
little time been lying on its oars in view of the possible 
purchase of its telephonic property by the government. 
And, as you are aware, the government has since decided 
to acquire this property, and has, in fact, taken possession 
of it, which action I believe to be an unfortunate one 
alike for the government, the socicté and the people. 

Of course the great Edison exhibit with its 9,000 feet of 
floor space was a tremendous affair, and although it would 
naturally impress the observer without any extraneous aid, 
it is fair to say that its merits were literally hammered 
into the visitor’s mind by the able enthusiast who had it in 
charge. 

This, together with the surpassingly fine exhibit made 
by the Thomson-Houston Company in association with the 
Thomson Electric Welding Company, and also the unique 
historical exhibit made by the American Bell Telephone 
Company, fully redeemed the electrical section from any 
participancy in the otherwise too true charge that the 
share of America in the great exposition was comparatively 
insignificant. 

The compound engines, built by Messrs. Davey, Paxman 
& Co., of Colchester, England, to run the dynamo for light- 
ing the fountain tower and exhibition were an interesting 
sight to me. I was delighted to watch their fine and 
speedy regulation as the requirements varied, The young 
man who was running them isa rising electrician, Mr. 
H. D. Wilkinson, who succeeded Mr. Kennelly in the 
authorship of the series of electrical measurement articles 
lately published by the London Electrician. Mr. Wilkin- 
son, believing it right to give himself a practical intimacy 
with all branches of electrical engineering, was taking this 
method of doing so, and illustrating the English tendency 
to carry outto the fullest extent the scriptural maxim, 
* Whaitsoever thy hand findeth to do, do it with thy 
might.” 


English Electrical Manufacturing. 


I was favored by Messrs. Siemens Bros. & Co. with permis- 
sion to visit their works at Charlton, Woolwich. There I 
found active work going on in all branches of electrical 
manufacture, but the most new and interesting feature to 
me was the submarine cable work which I witnessed in 
various stages. This, I could not avoid reflecting, is the 
one branch of electrical work in which Britain is practically 
without competition. Here Imet Mr. Frank Jacob, the 
electrician of the Siemens Company, a remarkably able 
and intelligent man, and the inventor of one of the earliest 
systems of multiple telephony and combined telephony and 
telegraphy. A most interesting feature of the Siemens 
works is the testing room, where every foot of cable 
tested during the process of manufacture. Immediately 
across the river, and thus an opposition physically as well 
as commercially, is the rival cable establishment of Silver- 
town. 

Speaking of manufactories, brings to mind that the 
tendency of the British business public to consolidations (or 
amalgamation, as it is mercurially termed), after having 
swept over all the breweries, distilleries, and gas companies 
within reach, and after having touched the telephone com- 
panies, is now exerting itself upon the electrical manu- 
facturing interests, as evidenced by the fact that all of the 
storage battery Companies and electric railway companies 
have amalgamated to form ‘* The Electric Construction 
Corporation, Limited,” and that the various Woodhouse 
and Rawson manufacturing Companies have also consoli 
dated into a large joint stock corporation. 


Antiquities, ete. 


While in Birmingham, and engaged in visiting the local 


lions, lL went to see Aston Hall, the free museum of the 


town. In one of the many interesting rooms there I ob- 
served on exhibition (an old-fashioned large magneto 


machine designed, as an inscription thereon informed me, 
for use in electro-plating. Upon close inspection I found it 
to be the first magneto machine ever designed for that 
purpose, namely, that made and patented in 1842 by Ste- 
phen J. Woolrich, This machine was presented to the 
museum by Thomas Prime & Son,electro-metallurgists, of 
Birmingham. 

Passing through the cathedrals and abbeys of Great Brit- 
ain, my bosom, like that of Sir Joseph Porter, K. C. B., 
swelled with pride to note how these buildings and their 
precincts were made into a species of mundane Walhalla, 
where the worthies of the nation, distinguished in war, 
science or literature, were immortalized and their memo- 
ries treasured, for the example and encouragement of their 
countrymen, and as a mark of appreciative acknowledge- 
ment of their services rendered to their country. 


In Westminster Abbey I remarked the tombstone of | 


William Spottiswoode, electrician and philosopher, while 
in the abbey and churchyard of Melrose I noticed respect- 


| ively the graves of Michael Scott and Sir David Brewster, 


The Paris Exposition, 


In France f visited, of course, the Exposition, and met 
Messrs. Abdank-Abakanowicz and Berthon, both old 
friends. The finest electrical affair about the exposition to 
my mind, was the way in which the great fountain was il- 
luminated in kaleidoscopic colors every night. This has, of 
course, often been done before, but never, I think, so per- 
fectly or on such a scale, The success of the installation is 
due to Mr. Aylmer, who had it in charge. 

I stood in the tower and admired, and then I went down 
through the tunnels and stood beneath the fountain. where 
the arc light > were retlected through colored screens, and 
through the plate glass floor, and marveled and admired | 


one the friend of True Thomas the Rhymer, of Ercildoune, 
and the scientist par excellence of the fourteenth century, 
the other one of the more fortunate wizards of the nine- 
teenth century. Michael in his day was called a ‘‘ wizard,” 
but would probably now be called an electrician. 


In conclusion, I desire to say that the cordial and fra- | 


ternal manner in which everywhere I was received by 
electricians and by those interested in electrical develop- 
ment and the hearty hospitality which I received, merit 
and receive on my part the profoundest appreciation and 
the warmest reciprocal feelings of kindliness. 

Never from the moment that I set my foot on European 


shores until the moment of departure had I any need to| 


feel that I was a stranger in a strange land, 





Is | 








DISCUSSION. 
The CHAIRMAN (Mr. Franklin L. Pope): We have listened 
| with much pleasure, not unmixed I hope with profit, to 
| Mr. Lockwood's interesting paper. In no way is there 
|more to be learned than by comparing with our own 
work, that which has been done in other countries, by men 
who are working out these problems on their own lines 
and under different conditions. By what Mr. Lock- 
wood has said about the English telegraph service, I am 
reminded of one or two features of it which struck me as 
being exceedingly convenient. One of them is the method 
of prepaying the telegrams by stamps. The rate is six- 
pence for twelve words, counting the address and signa- 
ture. Each additional word is a halfpenny and the ordi- 
nary postage stamps are used indiscriminately for letters 
and telegrams. ‘lhe convenience of this appears, as 
it did to me two or three times, when traveling a 
long distance on an express train which sometimes does 
not stop for two or three hours. Having occasion to 
send a telegram for some one to meet me at a point 
ahead I have written my message while on the train, put 
stamps on it, wrapped up three or four coppers with it for 
‘* backsheesh,” and thrown it off ata way station; and I 
have always found that it was dispatched and received in 
due time at the point of destination. That is a very great 
convenience, ‘lhere is another feature that will strike our 
people as alittle curious, and that is that in English tele- 
graphing there are no dead-heads. If Mr. Preece sends a 
telegram he has to put stamps on it, and if Queen Victoria 
sends a message, she also has to put stamps on. Office 
messages are sent by mail and paid by postage stamps. 

Mr. Lockwood has referred to the construction in Eng- 
land, and the :areful manner in which the poles are 
stayed. That is very largely due tothe costliness of timber, 
rendering it necessary to use light sticks of timber where 
we would use heavy ones, and stiffening them with stays, 
so that the general appearance of their lines is a very large 
proportion of wires and insulators to a very small allow- 
ance of pole. It gives them a rather neater appearance 
than ours in some respects, but I doubt whether it is much 
more substantial, although there is no question that the 
fastening of the wires and of the insulators is much more 
substantial than ours, and that is particularly the case on 
the continent. 

Dr. ALLAN V. GARRATT: Mr. Lockwood has spoken in 
regard to the excellence of construction in England. We 
have heard through the English journals from time to time 
in regard to the rules and requirements enforced there, If 
vr. Lockwood would kindly tell us in regard to the system 
of inspection for inside electric light wires in England, and 
the conflicts, if any, between the insurarce and the electric 
light people, it would be interesting and instructive. 

Mr. T. C. MARTIN: With regard to that very interesting 
topic suggested by Dr. Garratt, I think we might have 
some light thrown on the subject by a gentleman hee 
this evening, and known to a great many of us by his 
extremely able and lucid writings. I refer to Mr. G. L. 
Addenbrooke, of IXngland. That gentleman is now on his 
way home from Australia, where jhe has been en- 
gaged in putting in several plants on steamers, He 
| has been associated with Mr. Ferranti in London in a large 
portion of his work there. I know of no more interesting 
work at the present time than that which Mr. Ferranti is 
doing. It transcends in many respects anything we have 
done or contemplate doing, and the experience derived 
from it, I think, would be extremely valuable to us. I 
think Mr. Addenbrooke’s experience in operating the sta- 
tion at the Grosvenor Gallery, and also from running the 
overhead circuits in the streets, might be profited by 
in a very apt and timely manner under the con- 
ditions which now exist in this city, and regard- 
ing which various -statements have recently been made 
with more or less truth. But before Mr. Addenbrcoke 
favors us in that way I would like to call attention to one 
extraordinary omission from the paper. It is not due to 
Mr. Lockwood’s fault, but probably to the fact that there 
was no information obtainable. I refer to the fact that 
there not the slightest mention in the ~ paper 
of electric railroading. At the present time in 
this country we have in something over 100. cities, 
counting roads and branches and = extensions, 179 
electric railways. By the end of the year they will operate 
some 1,200 miles of track. Over that track will run some- 
thing like 1,800 to 2,000 cars. In view of the fact that we 
have such an extension here, and that it meets with such 
| universal approval—and that Mr. Lockwood with all his 
keen observation, and we know him to be a most observing 


Is 


man—should have seen nothing of the kind what- 
ever to arrest his notice or attention in Eng- 
land, it is something phenomenal, and it would be 


interesting to know what causes that. Does it lie in some 
conservatism ¢ Does it lie in local conditions altogether 
apart from national temperament?’ Does it lie in the 
obstructiveness of the local authorities’ Does it lie in the 
caution of capital, or what? What is the reason? There 
must be some reason, and even if it be a bad one, there 
probably is an argument to offer for it. 

There was also a very interesting point touched upon in 
the paper, and that was with regard to the use of sta- 
tionary motors. Mr. Lockwood said that he understood 
the use of such motors to be cn the increase in England. 1 
have been at some pains to ascertain whether that is a fact, 
and I‘ cannot find that the use of such motors is very 


largely increasing, and the reason of that seems to be 
that there are few central stations to supply the cur 
rent, and so long as there are no stations to supply 
the current, naturally there are no motors. Kut an 


explanation has recently been offered by Mr. Van Rys- 
selberghe of Belgium. It is proposed at the present time 
to go in pretty extensively in Brussels for electric lighting, 
| but Mr. Van Rysselberghe seems to think there is no use 
for a central station. In his opinion everybody who 
wants the electric light wants to generate the current 
himself and to supply himself, and for that reason in 
place of a central station, as we know it in America, 
he proposes to put in hydraulic motors and to drive 
independent plants, these hydraulic motors to be worked 
by the high-pressure hydraulic service of the city. 
Mr. Van Rysselberghe in explaining his system recently 
said that he did not think there was any reason at all for 
the introduction of the electric motor on the Continent; that 
the European consumer wanted something simpler than 
the electric motor. How he would get it I find it hard to 
conjecture, but such he said to be the case. I have listened 
with a great deal of interest to Mr. Lockwood’s paper, and 
would be very glad indeed if he could give us light upon 
one or two of these points which I have suggested. I 
would suggest that Mr. Addenbrooke’s experience with re- 
| gard to the work in connection with the Ferranti installa- 
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tion in London is of-the most interesting and valuable 
nature; and now that the Deptford station is going into 
operation, and is a practical development of the results 
obtained at the Grosvenor Gallery, I think it would inter- 
est us to know what he has done there himself. 

Mr. G. L. ADDENBROOKE: I should be only too glad to 
say anything that I can, premising my remarks with the 
statement that I have been away from England very nearly 
a year, chiefly in Australia, and that I came here to find 
out what the *y had been doing in England. I rather came 
here to hear the latest news than to be able to say any- 
thing myself. It isa great pleasure to have heard Mr. 
Lockwood speak so appreciatively of the overhead work in 
England. We have felt satisfied ourselves that our over- 
head work had good many defects in it, but we look 
in England a great deal to people in America, and Mr. 
Lockwood having such thorough experience, and speaking 
so well ot what we have accomplished, it gives us a great 
deal of gratification, especially as I happen to have been 
connected with the work in various capacities myself, both 
telephonic and electric lighting. In referring to overhead 
electric light work Iam speaking rather of the past than 
of the future, because I think you are aware the commis- 
sion appointed by the Board of Trade, which has lately 
gone into the whole matter, has formed a set of regulations 
under which the whole of the electric lighting in London 


a 


is to be placed underground as soon as possible. No 
further overhead wires are allowed to be placed, ex- 
cept such as may be agreed upon between the in- 


spectors of the various companies, and the central station 
companies in London are now very hard at work laying 
down mains. However, there is no doubt a good deal of 
overhead work will be required for various purposes, and 
as you have so much overhead work here perhaps it might 
be worth while to explain our practice. First of all, we 
have not been allowed to plant posts in the streets at all, ex- 
cept in country roads, Within the boundaries of towns it 
be fixed 


is an absolute rule that no posts can 

in the streets. If we want posts we must put them 
in people’s back gardens and in- vacant lots, etc. 
Of course this has necessitated that the majority of posts 


be placed on the tops of the ‘wouses. In foreign towns they 
have also had to go on the tops of the houses very largely. 
They have adopted one construction; we have adopted an- 
other. On the Continent most of the roofs havea very steep 
slope, and are tiled so that it is quite impossible to walk on 
-them, and, of course, people do not put up stronger roofs 
than they can help—only strong enough to support the 
tiles and stand the wind, but not strong enough to support 
telephone posts. On the Continent they use two long pieces 
of tunber, and form what they call a horse. That con- 
sists of a number of uprights and a lot of cross frames. 
I think you have some of them here. Nearly the whole of 


the work is done in that way. In England we went to 
work in quite a different way. As Mr. Lockwood said, it 
is not unusual in London, at any rate in overhead work on 
houses, to have wires arranged horizontally. As a rule 
there is but a single span. We have first of all what we 
call a chair. That is an iron casting weighing from 
fifty to sixty pounds that goes on the top of the 
roof. From this rises a wrought-iron tubular pole. 
Those tubes are carefully made to specification; they are 


about three inches internal diameter. It is usual to put up 
a pole of not less than 18 feet, but they range as high as 
thirty. In the case of a pole 30 feet high, it is usual to 
have two or three poles, one inside the other, each pole 


having a collar and a bolt going through, These poles are 
simply stayed tothe brickwork. Heavy spikes are driven in 
the brickwork, and it is rather an agonizing process for the 
house as youmay imagine, but somenow men have a way of 
doing it, and they drive spikes eight inches long into the 
brickwork. It is wonderful how the 
I must say that I have seen some very 
casionally, The wall itself wili split out in the 
occasionally, Each pole will have at least four 
stays under ordinary circumstances, and then of 
has to be stayed in accordance with the rules. 
When I came to America and saw the mass of wires run- 
call the 


cracks oc- 
plaster 
those 
it 


large 


of 


course 


ning in all directions, it reminded me of what we 

early days of telephones in) London, and we had so many 
faults with wires then that I could not understand 
how thines worked. So I looked about me and TI find 
apparently the difference is that we think nothing 
of a span of 120 yards. Sometimes in telephone work 
we go 200) yards, and 150 yards is considered very 
little for a span of — wires. Of course in running 
wires that distance there is a very considerable amount 
of sagging, and in a wind they are liable to come in contact 


with each other, and they are also apt to get out of regula- 
tion; thatis, wires put in when the weather hot, and 
Wires put in when it is cold, and brought into unison, will 
get out of unison occasionally, So that, perhaps, accounts 
for thereason why you are able to run such a mass of wires 
about the streets and yet get along at all. 

Then we come to another point, what we call ** leading 
in”—that is, taking the wire from the pole to the office of 
the subscriber. In England that is always done with gutta 
percha covered wire. The people who began telephone 
work in England were those who had had a little to do 
with telegraphs. This wire costs about three or four pence 
ayard, It has a thick covering of first-class 
Of course this insures immunity from faults and leakage, 
and it is in some cases taped and in some cases braided. 
sutif it is taped, it is very strongly taped, and the whole 
thing is what you call a very excellent job. 

One very great reason why tramways perhaps 
made more advance in England is that posts are not al- 
lowed in the streets. Probably in the country districts 
they might be allowed. but without a lot of formalities, 
ete., before town councils, no leave to put up posts will be 
given. I think it is highly probable it will come, but still 
it will take time. On the other hand, notwithstanding 
what has been said about electric railways here, I know 
perfectly well you have nearly a thousand miles in opera- 


Is 


have not 


tion, [have just come from San Francisco, and stopped 
there some days. I stopped at Denver and Salt Lake City, 
and at Chicago, and at Pittsburgh, and at Philade ‘Iphia, 
and JI have been here some days. At each 
of these places I have done all I could to see electric 
tramway work. I happened to see a car in the distance 
at Salt Lake City. They were putting up the wires in 


I was kindly shown a car running with accu- 
mulators here yesterday. I called on the Sprague Com- 
pany, and they said they had nothing which they could 
show within a hundred miles of New York, so that al- 
though you have a great deal, yet your country 1s so 
large, and the work is so scattered about, that it does not 
show much, and 1 think. perhaps, the same applies 


Pittsburgh. 


brickwork stands it, | 


gutta percha. | 





}a small way, 








to Eng- } 





land. We certainly haven’t got anything like that length 
of track, but there are a lot of little tramways run- 
ning about there which I think may be called to some ex- 
tent the pioneers of tramway work. Sor instance, there is 
the Blackpool tramway. which has been running several 
years. There -is the Portrush tramw ay, in the north of 
Ireland, which I think was the first electrical tramway 
ever erected. There is a small tramway running along the 
Brighton Beach which has made things very popular. 
That has been running six years. There are two or three 
companies in England operating experimental lines now in 
and. certainly without going out of your way 
to see them you probably would not succeed in doing so. 

-assing on to electric lighting. beginning at the station. 
at the Grosvenor, we were working with 2,500 volts, and 
the dynamos were so perfectly self-regulating, at any rate 
when I was there, and with the load they had 
on them, that all regulating appliances were prac- 
tically unnecessary beyond a_ sensitive governor on 
the engine and perhaps an _ electric governor on the 
engine and something to keep the exciter in order. All 
you have to do is to keep your dynamo turning round at 
the same rate. The circuits were so large that the putting 
on of lights or taking them off practically made no 
difference, and we always arranged things in this way, 
that we never allowed, if we could he Ip it. at any rate, any 
large circuits to be run in public buildings, or theatres, 
or anything like that. That is to say, we alw: iys contrived 
that not more than 50 or 60 lamps should be turned off at 
the same time. Of course a man going around a building 
could turn off four or five switches, but while he was doing 
that the engine driver would havea chance to look around. 
The circuits were so large that 50 or 60 lights on or off 
practically made no difference, and most of the regulation 
was simply done by the engine driver standing near his en- 
gine when the curve was going up. Of course, that simpli- 
fied matters very much. 

The overhead work is done on very much the same line 
as telephone work, only the poles are shorter; sometimes 
they are not more than twelve feet, but as a rule they run 
to eighteen feet. Near the top of the pole is a clip, and an 
insulator is secured to this by a strap and nut, as was for- 
merly done in telephone work. From here to the next 
pole, which might be as much as 100 yards away, but pref- 
erably not more than 60 or 70, a steel suspender of seven 


No. 14 gauge wires is run, and that is bolted up pretty 
tight. I might say it isan extremely nasty job to the men 


making up these steel suspenders—turning the, things 
around to make a_— good tight way-leave job. 
Below this there was another similar insulator and to this 
the cable was made fast. The cable ran right along below. 
Most of the main circuit cables were nineteen No. 15 gauge, 
the branches being about seven No, 16s, and so leading off 
to seven No. 20s, or something like that fora few lights. 
You will see that, first of all, this steel suspender is abso- 
lutely insulated. That suspender will practically stand al- 
most any voltage you could put on it. 
insulated in the same way. Supposing it was a bare wire 


there was always three inches of China between it and the | 


nearest earth. These cables were first of all insulated with 
little ebonite rings, by which they were suspended, having 
a little spit ring which allowed them to run along the sus- 
pender. Afterward Mr. Ferranti adopted raw hide leather 
thongs, which were slipped over the cable. The cable was 
all wound up on a barrel or any convenient means. This 
cable was taken up to the pole, the first ring put on and 
the cart taken to the next pole. If you were going to run 
half a mile of cable you would have a man to almost every 


good spending a lot of money on iffsulation and getting 


The cable itself was | 





a large sheet of asbestos being fixed against that. 
From there we box our converters inside of iron 
bricks which were fixed in the wall, and on the way to the 
converter there was the usual switch for cutting the 
whole installation out. Of course the switch was very 
often not used at all by the householder. In fact, it was 
more for the convenience of the central station pe ople than 
for the householder. They turn off their lamps on the 
local circuits. 

Now, before going further, I would say something of the 
class of wire that was used. I think the reason that Eng- 
lish work has taken the particular line it has is almost en- 
tirely due probably to the fact, mentioned by Mr. Lockwood, 
that England has done all the cable work so far. We were 
accustomed to expensive wire for cable work, and conse- 
quently we did not kick when we had to pay £250 a mile 
for such a cable as nineteen 15’s, which I dare say you 
would think a good deal here. The class of conductor we 
used was made of nineteen No. 15’s, tinned on the out- 
side. This was then wrapped around with three 
wrappings of fine rubber, such as you use in making 
joints. Then on the top of that comes what is called 
a white rubber, that is wrapped on two or three times 
spirally ; outside of that there is another of what is called 
black rubber. These two outside rubbers have vulcanized 
material mixed with them. When that cable is made to 
the thickness of insulation which we used on these cables, 
and do use now—one-eighth of an inch of rubber—the cable 
is then put in the tank and vulcanized. Now, there is one 
point that cannot be too strongly insisted on, and which is 


this, that it is no use having an expensive cable 
like that if you are not going to protect it 
thoroughly. India rubber will stand fairly well 
under water. It will stand fairly well in moist 
weather, but will not stand in dry air, and it will not stand 


in alternations of wet and dry. If you wille xpose the rub- 
ber to the air it will in time perish. It is also liabte, if it 
rests on anything sharp or sharply rounded, to get very thin 
at that point. It does to some extent flow away from the 
point and the insulation gets very thin. The way we went 
to work was this: On the outside of that cable is a fine 
waterproof tape,which is vulcanized on to the material and 
absolutely forms part of it How much further you go, 
depends on circumstances, but a general rule was to take a 
compounded type, that is, a strong linen tape twilled and 
dipped in some compound of ozokerite, and this was 
wrapped around in one or two coatings. Outside of that 
we carefully put on astrong braid of yarn, and the whole 
was thoroughly saturated w vith the ¢ ompound. You have 
then done about all you can do, and [ may say that in 
London I believe there are three or four miles of cable of 
that class which has now been lying in iron pipes carrying 
a tension of 2,500 volts without any accidents. “The 
cables are simply drawn into the iron pipes and lie side 


by side. I know that the Silvertown people four or 
five years ago laid down such cables as_ that 
for are lighting throughout their works. The grounds at 


their works are fairly saturated with various mixtures, yet 
it has given them no trouble at all since. I cannot help 
thinking that if your cable is properly protected that it will 
not give trouble. That cable, of course, before it leaves 
the manufacturer, is carefully tested. I have spent months 
in testing telephone and electric light cables of that char- 
acter. This class of cable manufactured by the Silvertown 
Company would test from 2,000 to 8,000 megohms tothe mile 
at a temperature of 75. If you put the testing current on 
to a cable like that it flows into the cable with a great rush, 
and then the rush diminishes, and you gradually see the 
spot of light coming back. One should always watch that 
spot of light for 10 minutes. Sometimes it will give a little 


| kick, and that will denote that something is not quite right. 


But the Silvertown people have told me and I have known 


| that they have manufactured in submarine cables as many 


jas 70 miles of cable without locating any fault that they 


pole. They would haul the cable, the men putting on 
the rings as it went by. Of course, it is a slow  pro- 
cess, but it is fairly satisfactory when it is done, 
First of all you have the insulation of the cable; | 
}secondly, you have the insulation due to the raw 
hide thong; thirdly, you have the insulation due to the 
suspender, so that altogether you are fairly safe. Sup-| 
posing that suspender goes; the cable at first is hound 
round the insulator quite firmly enough. It is no 


tests inatest room if you spoil it before itis up. But 
in this case these insulations were due to the cable 
that was wound around them and lapped across so as | 
to avoid as far as possible cracking the insulation in 
any way. Therefore, unless the pole came down bodily, 
there was not much chance of an accident happening, | 
and if the pole came down bodily, this insulation, as has 


proved to be the case in more than one instance, would be 


quite sufficient to keep everything right until the fault was | 


remedied. There is another advantage in having this sus- 
pender. Our poles were usually lower than telephone 
poles. The steel suspender the telephone people were at 
liberty to draw their wires across as much as they liked. 


underneath, and when 


Occasionally they would get a wire 
but they soon learned 


it was sagged, haul it a few minutes, 


to leave off domgy that. Of course, working with 
the alternating current and on a parallel system we have | 


no confusion of wires such as there is here. A single 
cuit was mainly sufficient for most of the requirements. 


a few instances, where lines were going into different dis- 
stricts, owing to difficulties in getting our way-leaves, 
there might be four wires, but not more. I put it to 
American engineers whether this is not really the better 
way of doing things. The number of circuits you may get 
by running are lamps, or anything else, in series becomes 
in time stupendous; and [know in working in telephone 
work underground what a bother it is to be mixed 


up with conduits and the remedying of faults. In adopt- 
ing a parallel systems you get rid of that, and you get 
simplicity right away. When we wanted to take the cur- 
rent off we put another of these brasses on and another set 
of insulators and we took what we called ‘* T’s ” out of the 
cable at a few feet from the post. These, of course, were 
small wires; they were carried down the side of the house, 
the insulators standing well out from the wall, and as a 


rule they went through the walls in china pipes, especially | 
not simply | 


is to say, we do 


for the purpose; that 
a chisel and rama hole through a wall 
just put the wires through, as I saw 
them doing in Pittsburgh. It was rather a_ costly 
job, I must say. We finished up with Portland cement 
afterward, the wire coming to a fine cut-out, which by 
the regulations of the fire insurance companies was either 
ut on slate or on a brick wall. These wires were not al- 
Sead to be put on wood or near wood, Such things were 


made 
take 
and 


anyhow 


not allowed as bringing a wire through the framework 
of a window. That would not be tolerated. When they 
come inside they come almost immediately to the cut-out, 


and even if there happened to be a ceiling three 
feet above, the fire insurance companies insisted on 


| there 





were obliged to cut out. 

As to installation work, that is also done with first class 
rubber covering thoroughly vulcanized. It usually depends 
a good deal on the fire insurance inspector. One man will 
pass one thing and another will not pass it. You have got 
to know your man. Mr. Musgrave Heaphy first succeeded 
in imposing his rules more or less generally, and things now, 
I believe, are fairly up to his standard, His standard means 
that no wires are to be within an inch of each other 
in wood casing; that wood casing is used everywhere; that 
is no exposed wire; that there are cut-outs to every 
two or three lamps; that the cut-outs have all slate or por- 


celain bases; that all switches have porcelain solid bases 
and that no screws communicating with the current are 


in contact with woodwork at all. 
sacrificed rapidity of progress to some 
had a lot of trouble; still there has 
accidents, which is very gratifying, 
There is no doubt that the peo- 

lights in their houses, have an 
idea that it is going in just the same as gas fittings, but a 
good deal of the electric work put in in past years I do 
not think would last as long as fair average plumbing. | 
am very much obliged to you for listening so appreciat- 
ively. 

The CHAIRMAN: L would like to ask Mr, Addenbrooke his 
opinion on the proposition which we have heard consider- 


allowed to come 
No doubt we have 
extent, and we have 
been immunity from 
and the work will stand. 
ple, when they put electric 


ably of within a few weeks, that while there is no partic- 
ular difticulty in insulating a direct current of 3,000 or 


1,000 volts, it is absolutely and entirely impossible by any 
known means of insulation to insulate an alternating cur- 
rent of : thousand volts. What is your experience as to that? 

Mr. ADDENBROOKE: | think my experience was as fully 
and carefully stated—it is not a subject on which one likes 
to make a more or less random shot-—but my experience 
was pretty fully stated in the London Electrical Review 
three or four years ago. I do not think there is any- 
thing whatever to show—in fact I feel quite certain 
of this—that there nothing to show that the alter- 
nating current will break down insulation quicker than a 
continuous. current. I know a great many statements are 
made on the subject, but I do not know of any experi- 
ments which can be produced to that purpose. Ido not 
know of any one in England or America who has made a 
careful series of experiments on that point. We all know 
that the alternating current will not produce anything like 
the are that the continuous current will. A continuous 
current of a thousand volts will produce an arc—I would 


Is 


not like to say how much longer than an alternating 
current will produce. We know that a cable does not 
receive the full charge of electricity at once, while you 
can see the movement of the galvanometer an hour 
after the cable has had the current on, but of course 
the great rush occurs immediately. Still it takes a very 
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appreciable time and in the case of analternating current, 
we will say alternating 200 times a second, it is quite con- 
ceivable—I do not say that it is a fact, but it is worth put- 
ting forward—that the insul: ting substance around that | 
cable has not time to get sufficiently polarized to allow the 
disc harge to pass through quickly before the current has 
turned in another direction and has depolarized it. I do 
not say that this is a correct view. It is a thing that re- 
quires to be gone through very carefully. From. all the 
observations I have made and what Ihave heard on the 
question of insulation, I think that an alternating current 
will not go through more quickly than a continuous cur- 
rent. 

Mr. LOCKWOOD, in closing 
main reason so far why there had been 
sion of electric roads in England was that the 
overhead wires was general, 


the discussion. said that the 
so slow an exten- 
objection to 


—— 0 oe 

Meeting of the Railway Telegraph Superintendents, 
The eighth annual meeting of the Association of Railway 
Telegraph Superintendents was held at the Ebbitt House, 
Washington, D. C., on Oct. 16 and 17. The meeting was 
called to order at 11 A. M. on the 16th by President G. C. 
Kinsman, 

The following named gentlemen were elected to mem- 
bership: e V. Miller, C. & A. R. R., Bloomington, LL; 
U. J. Fry, .,M. & St. P. R. R., Milwaukee, Wis.; W. W. 
Nic hols, C., “B. & Q. R. R., Chicago, Ill.; F. W. Dow, N. L. 
N. R. R., New London, Conn.; J. T. Dyer, H. & St. Jo. 
R. R., St. Joseph, Mo.; D. E. L. Cannon, St. L., A. & T 
R. R., Texarkana, Tex.; S. K. Bullard, M., K. & T., 
Sedalia, Mo.: KE. A. Chenery, St. Louis, B. & T., St. 
Louis, Mo.; W. S. Martin, L. - N. RK. &.; 
Birmingham, Ala.; C. F. Wilcox, Wabash R. R., Decatur, 
Ill.; J. W. Stacey, Mo. Pac. R. R., Marahall, Led; s: We 2. 
Scott, C., St. P. & K. C. Ry., St. Paul, Minn.; M. A 


Baker, St. L., K. & N. W., Hannibal, Mo.; W. C. Wal- 
strum, N. & W. R. R., Roanoke, Va.; A. Raniseur, Pied- 
mont Air Line, Atlanta, Ga.; C. H. Smith, L, lL & L. 


R. R.. Kankakee, IL: ys J. 
Grand Rapids, Mich.;: A. R. Lingafelt, C., R. I. & P. R. R., 
Topeka, Kan.; N. Me Ke ‘nnon, Tol., St. L. & K. C., Toledo, 
oo: BD. H. < ‘alk Ilwell, N. Y. C. & St. L.. Fort Wayne, Ind.; 
J. L. Orbison, C. H. & D., Cincinnati, O.; R. W. Mitchener, 
N. Y. C. & St. L. R. R., Conneaut, O.; W. F. Taylor, P. R. 
R., Altoona, Pa.; W. E. Lewis, L. I. R. R., Long Island 


Quinlan, G. R. & I. R. R.; 


City, N. Y.; J. J. Burns, D. & R. G., Denver, Col.; J. B. 
Stewart, West Shore Ry., Weehawken, N. J.; E. EB, Din 
widdie, R. & D., Charleston, W. Va 

On account of the non-arrival of several members who 


were known to be on the way, it was voted, on motion of 
Mr. Williais, that the meeting adjourn until the following 
day. 


THURSDAY, OCT. 17. 

The meeting was called to order at 10 A. M., with the fol- 
lowing members in attendance: G. C. Kinsman, Wabash; 
W.W Nichols. C., B. & Q.; H. Houghton, Wabash; A. R. 
Lingafelt, C., R. I. & P.; 8. K. Bullard, M., K. & T.; 
Robert Stewart, C. R. R. of N. J.; L. B. Foley, D., L. & 


W.:G. L. Lang, N. Y. & N, E.; Charles Selden, B. & 
C. N. Chevalier, N. Y. & N. E.; I. B. Shaw, N. Y., P. & 
4 ©. &. Dariton, BR. & D.; P. W. Drew, Chicago 


= @ oe: U. 2. Pry, C...M. & St. P.: M. A. Baker, 


St. L., K. & N. W.; J. L. Orbison, C. H. & D.; G. T. Will- 
iams, N. Y. C. & St. L.; W. J. Holmes, N. - is tae eS 
W. F. Taylor, P. R. R.; J. N. Ross, N. Y. Bs tS Bas ws 


Dyer, H. & St. Jo.: H. | 
C, Walstrum, N. 
R. R 

The following n named gentlemen were clected officers for 
the ee year 

C. A. Darlton, pre ssident ; T. Williams, 
ide a P. W. Drew, secret iry and treasurer, 

On motion of Mr. Kinsman, the following gentlemen 
were elected to honorary membership, they having been 
promoted to positions, understood by some on SOURITENS 
them from active membership: E. M. Herr, George E. 
Simpson, W. K. Morley, J. M. Ross, S. K. Blair and 5. S. 
Bogart. 

A committee of 


’, Sprague, K. C., St By: Oe 8 OW, 
& W. R. R.; M. B. Leonard, C. & O. 


George vice pres- 


three was appointed to select a place 
and time for the next meeting, and reported in favor of 
Chicago, St. Louis and Buffalo, but the assocration selected 
Niagara Falls, and fixed the date on the third Wednesday 
in June. 

The following paper on train lighting was then read by 
Mr. Charles Selden, Superintendent of Telegraphs of the 
Baltimore & Ohio Railroad. 

TRAIN ELECTRIC LIGHTING, 

Some months since your committee on papers to be readat 
this meeting, assigned to me the subject of ‘*Train Electric 
Lighting,” since which time I have been availing myself of 
every Opportunity when coming into contact either with 
systems In use, or parties e xploiting them, to glean all .~ 
information possible, and I have, therefore, put myself 
the way of meeting a number of electrical people. 

1 have found it a much greater task than I had e xpected, 
not only on account of the systems involved, but particu- 
larly on account of the claims of the various parties in re- 
gard to the system in which they were interested, and 
especially in dynamo schemes, which are so numerous. 

The Julien Electric Company give the impression in 
their circulars that it is their system which is being used 
upon the Pullman, Limited, trains of the Pennsylvania 
Railroad Company, and their agent stated to me at their 
principal office that their battery in connection with the 
** Barrett system” was being used entirely by the Pullman 
Company, and that the Pennsylvania Railroad C ompany 
was using their storage batteries to the exclusion of. all 
others. Upon investigation, however, I found that the 
Pennsylvania Railroad Company is using some of the 

‘ Julien” cells, but a majority of their cells are from the 
Electrical Accumulator Company; and upon investigation 
with the Pullman Company, L found that they are not 
using the ‘* Barrett and that while they are using 
a number of ‘ Julien” cells, it is true that they are 
using a number of the Accumulator Company’s cells, ” 

Whenever | attempted to get down to figures with 


system, 


also 


any | 


of these exploiters or promoters, | was always met with 4 
general answer, which was of no use whatever to us who 
contemplated the introduction of such a system upon our 
roads, By traveling tirst, and carefully noting the devices 


employed, and then conferring with manufacturers, 1 be- 


came conversant with what ordinarily would be the cost of 


such things as were in sight, and [am now able to offer 
you, for probably the first time that it has been done, the 
maxrimum figures upon at least one system. This is the | 
system e mploye d by the Pullman Company, and which I 


will designate be low as System No. 1, and from this we 
can deduce the cost of one other (System No. 2). 


I made several trips on their 


better part of three nights’ run in watching, both 
baggage car as well as others, and it was very satisfactory 
indeed, the light being brilliant and everything that could 
be desired, 

On a recent trip to Chicago I called upon the chief 
trician of the Pullman Company, who very kindly accom 
panied me to Pullman, showed me throu; gh their plant and 
gave me valuable information. There are points in 
this system, however, which were not explained to me, for 
the reason that there are pending patents; but this does 
not enter into the matter of cost, and I was told that it 
was only in protection to their company that many matters 
were not at this time made public. 

I have examined the Boston & Albany system partially, 
but as that is purely a storage battery affair, I cannot re- 
port results in figures until facts are obtainable upon which 
I can stand and feel assured that the figures which I give 
will at least not represent a cost less than we would find if 
put into practice; the figures I herewith give you are there- 
fore maximum. 

In practice this subject can well be considered under the 
head of three systems: 

1. Lighting cars by the 
battery. 

2. Lighting cars 
dynamo. 

3. Lighting cars by means of a charged storage battery. 

System No. 1 is in use by the Pullman Palace Car Com- 
pany upon its limited New York and Chicago trains, the 
vestibuled trains of the Atchison, Topeka & Santa Fe 
Railroad company, and others. 

To explain system No, 1 (and as it has more or less bear- 
ing upon all of the systems) 1 think it best to conimence 
upon the car, 


elec- 


some 


joint use of dynamo and storage 


by means of direct current from the 


Wiring. 


By experience it has been deemed best to place the wires 


on top of the cars. For this purpose there is a molding 
run along from end to end upen the roof of the car, and 


branch moldings extend to points over the panels be- 
tween the ventilators of the car. The latter arrangement 
is used for day, smoking or other coaches, where it is de- 
sirable to have the lamps suspended from the biacket on 
the side of the car, instead of forming part of the lamp fix- 
ture which isin the centre. The main wires or leads are cov- 
ered in this moulding along the top of the car and branches 
therefrom are either dropped down through the air tube of the 
ordinary lamp (where centre suspension is desired) or are 
led through the panel noted above, where it is desirable to 
have a bracket. On top of this molding is placed another, 
and then all of this molding is tinned over and securely 
soldered so that there is no leakage into the car and the 
wires are fully protected. They are also free, in a great 
measure, from any movement by reason of oscillation or 


jarring, and hence the chances for abrasion of the insula- 
tion are reduced toa minimum, while at the same time 
they can be gotten at much more easily than if they were 


placed between the roof and the head-lining 


While it is true that the wiring of a sk leper (on account 
of the greater number of lights employed) is greater than 
that of a day coach, the average cost per car, fitted with 
the best wire, is about $100. © This includes labor. The 


next subject in order would be 


Engine and Dynamo. 


A Brotherhood engine, directly connected with an Eicke 
meyer dynamo, both oT them being upon the same cast-iron 
bed-plate, is placed within a lattice-work inclosure at the 
forwardend of the baggage car, occupying a corner be- 
tween the end door and the side Ordinarily this 
space is 34 & 54 feet. This engine is fed by steam from the 
locomotive, the steam-gauge within the baggage car us ually 
showing a pressure of 60 pounds, of which 15 is exhausted 
through the pipe for heating the train. The dynamo has 
an electromotive force of 68 volts, and has 60 amperes at 800 
revolutions per minute. Tt should be understood that at 
900 revolutions the same machine would give you 
80 volts and 80 ampéres. A good dynamo of this capacity 
will give plenty of light for 120 lamps throughout the 
train, and is Considered an economical one, for the 
that it has margin enough to serve a long 
usually carried, so as to meet emergencies, 
arise. The Kickemeyer dynamo, while first class in all 
respects, is especially so for train service. The lattice-work 
has a door and is also open at the dynamo end, 
admit of placing a tachometer belt upon it and 
for the adjustment of the brushes, should it 
sary, but upon the runs I made it was not necessary to 
adjust th: brushes, and there was no sparking at the 
brushes, even under full load—a most desirable point in 
favor of this type of machine. 

Both the engine and the dynamo are fed by an automatic 
lubricator, which is placed against the side or end of the 
car, and carries sufficient oil for one or two round trips. It 
has small service pipes extending to the oil cups, feeding 
them regularly, without the attention of an engineer other 
than to see that they are properly started at the beginning 
of the run. 

Against the side of the car is placed a steam gauge show- 
ing the pressure received from the engine, another steam 
gauge showing the amount of steam going into the heating 
pipe through exhaust, an ammeter, a voltmeter, a test 
lamp and a tachometer, the practical use of which will be 
shown later on. 

There is a connection device for connecting the cars to- 
gether, so arranged that, should they part, it will he re- 
leased, as is now the case with the air-brake pipe. I have 
been thus full in the explanation regarding the bagga 
car because it is, of course, the key to the whole situ: Al 
This brings us to the 


door. 


reason 
er train than 
should the y 


sO as to 
arranging 


by CONC Heces- 


Storage Battery. 


Kach car carries in a box, ncunely fastened to the bot- 
tom of the car, 82 cells of storage battery, and under the 
atte m of distribution this storage battery is partly in use 
all times, furnishing, when the dynamo is running, 30 
be cent, of the power given to the lamps, and, when ‘he 
dynamo is not running, furnishing all the power. 


trains and observed the 
working of this system in all its particulars, spending the 
in the 


Thirty- | 


two cells are used for the reason that the lamps used in 
this system are all of a high voltage, namely 63 volts. The 
weight complete of the battery and its boxes is 1,300 pounds 
per car. 

During the day. or at other times, when the lights are 
not in use, the dynamo is run a number of hours charging 
| these storage batteries so that it is unnece ssary to remove 
them from their location under the cars for along term. 
dependent ordinarily upon whether or not they have been 

in a wreck, or by long use the plates have become buckled, 
when, of course, it is necessary to remove such plates and 
put the battery in good condition. 

It is claimed that with this system the storage batteries 
last longer than where they are subject to removal for re- 
charging at the end of each trip. Whether this is true or 
not is a question which experience alone would determine, 
but I am inclined to the opinion that the statement is cor- 
rect. 





Attendant. 


This system, as in vogue, has an attendant costing $90 
per month and board while on the train, who is nore or 
less experienced in electric lighfing: and at terminal sta- 
tions, that is tosay, Chicago and New York, an expert 
ordinarily inspects the condition of the electric service 
prior to the train leaving. and at the station at Pullman 
they have also an electric light plant, which is utilized for 
storing electricity for their cars placed in the shop and 
which are about to start out on the road. 


Crenerally. 


The above will, I think, give 
eral method employed. 


you a clear idea of the gen- 


The arrangement of the engine is so concise that I do 
not see why the baggage master should not be able to run 
it. after a little coaching. without any other attendant. 


For instance, if we have a vauge for steam from the en- 
gine with a notice under it that ‘* This gauge should 


stand at 65.° and under the ammeter, This gauge 
should) stand at 63.° and under’ the tachometer, 

This gauge should stand at 800.” it seems to me that 
any one with the least bit of common sense and a little 
bit of drilling, would surely be able to run the plant, for 
(as can be explained to him) if with cock fully open steam 
should get below the point which you mark and call his at- 
tention to, he is to call on the enginemen for more steam. 
If the revolutions fall below 800 it would at once call his at- 
tention to the stexm gauge, and if the voltmeter or the 
ammeter should show out of proportion, the test lamp in 
the baggage car or the other lamps in the baggage car 
would become dim, thus calling his attention. even though 
he were otherwise engaged . If the enginemen cinnot give 
him more steam, then there is but one thing for him to do, 
namely: cut off the dynamo entirely and fall back upon 
the storage battery for the light for the train. 

This, | think, would complete all 1 have to say at present 
upon System No, 1, the expense of which [ show in full 
later on in this paper. 


System No, 2. 


The system of lighting direct from a dynamo upon a 


train, without the auxiliary help of a storage battery, is 
not in use; but I confess that I do not see why it 
would not be a good thing to do and save the expense, 
both in plant and the depreciation of the storage bat- 


tery. There is an objection, of course, that in case of 
any failure, either in connections, engine or dynamo, the 
lights would go out, leaving the train in darkness. This, 


however, could be obviated, I think, by keeping one coach 
candle or one lamp in each car lit; it is necessary to carry 
lamps or candles anyhow for emergencies. It is also neces- 
sary when the steam heat fails to employ, as before, the 
Baker or other heater for your cars, so that whether your 
lainps are lit or not. as a matter of fact there are many 
times when you have oil in your cars and you have fire in 
them. 

The efficiency of dynamos in this day, and especially the 
one noted, is such that I do not think there will be a fail- 
ure on account of either the dynamo or the engine amount- 
ing to one per diem of the time of its use, while, should a 


derailment occur, [cannot but believe that the storage 
battery will be just as apt to be rendered useless by break 


age as would the other mechanism. 


Syste m No. 3 
Svstem No, 


3 is employed by the Pennsylvania Railroad 


Company, the Boston & Albany and some others. [have 
been unable as vet to get any figures as tothe cost. This 
system consists in merely placing upon each car a number 


of cells of storage battery (the cost of cach cell ranging 
from $9 to $12), which are usually charged at the terminal 
points, the batteries then being trucked to the cars and 


placed therein, running then being trucked 
out for recharge. 

The Pennsylvania Company use a small number of cells 
(12 to the car) and a low voltage lamp. namely, 23 volts. 


They claim to get 16 candle power to each lamp, but I 


one trip and 


hardly think that they do this. The lamps that I have 
seen secm to me to be of less candle power, and they seem 
to use a smaller number than are necessary to properly 


light the car for reading. Ordinarily they 
lights in the body of the car at 23 volts, one in the smok- 
ing-room of 22, and one in each hallway or approach 
of 24 volt making in all 10° lights to the car. 
With the Pennsylvania Company, at the time of 
my examinations, these lights were employed only in their 
parlor cars. The best report I could get from that com- 
pany was to the effect that they really do not know what 
the lights cost them, that it had never been figured down 


carry seven 


ina fine way. They have power and electric light stations 
at Jersey City, and they use a portion of that power for 
storing current during the daytime, while at the same time 


l the same power wi as employed at night in lighting their 
ve | ids. ete., so that it was a hard matter to get at: but they 
had de termined that, while the light was a little more ex 

n, | De nsive than oil, at the same time it was cheaper than gas 
used by them formerly. which was. placcd in retorts 
}underneath the car, 

Pee hat I say here as to the cost of this system, 7. e., lack 

absolute knowledge, is true of all road using it. so fal 

E aus I could learn from those questioned, 
| Observations and Remarks 
| Referring to the figures that follow, the prices of engines 


and dy namos can be ** shaded,” while the depreciation noted 


eet 
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may in some instances be greater than is shown, or in | 

others less. Still I give, from the best authorities, the con- 

sensus of their opinions. Of course the figures given do 

not include the cost of steam which runs the engine in 

the baggage car, but on that subject it was reported to 

me as follows: The officer of the Pennsylvania Railroad 

Company, who has such matters in charge, states that the 

difference in the consumption of coal upon their loco- 

motives (and this, of course, isthe proper source from which 

I figure) is so slight as between those that are feeding 
dynamo engines and those that are not doing soas to make | 
no difference practically, and it has not affected the pre- 

miums which are given to firemen upon their saving of 

coal. Itseems to me an easy figure, and a good average 
one, to get at it in this way: All things being proper, we 

get ten 16 candle-power lights per horse power; therefore, 

if you are running 100 lights you are using 10h. p. I 

find a difference in the opinion of the enginemen upon 

these trains, some saying that they do not notice, particu- 
larly, the loss of steam used by. the dynamo engine, or in 
heating the train; others again complain that they always 
feel it. 

In order that you might have a basis on which to figure 
to light each particular train, I have deemed it best to di- 
vide the cars into classes, namely: Baggage car equipped. 
mail coach, day coach, sleeper, dining car. It is necessary 
to run the baggage car next to the engine in order to get as 
short connection as possible for the steam. By taking the 
figures which I give, you will be able to tell just about 
what it will cost in the way of plant for each of these cars, 
subject, however, to a reduction where the engine or dyna- 
mo or other fixture can be purchased for a less sum than 
herein named, and it is quite possible, for instance in the 
matter of electric light arms and shade holders, that they 
could be made at railroad shops cheaper than they could be 
bought. 

I inclose a statement of each car, which shows the num- 
ber of the articles used, cost of each, total cost, per cent. 
depreciation, total depreciation, and interest at five per cent. 
upon the plant. 

In computing the interest upon the lamps I have placed 
it upon the depreciation, rather than upon the first cost, 
for the reason that renewals are necessary during the year; 
however, the same amount is not invested the whole year, 
of course, as the first lamps will run a certain time, and 
upon the last renewal there would only be interest for any 
one or twomonths. Forour purpose I deemed it best to show 
it at the maximum, and I think it will just about cover the 
breakage, that is to say, where the lamps are broken but 
not burned out. 

Following is the cost “per car for each class of car 
equipped with System No. 1, having Eickemeyer dynamo 
and Brotherhood engine, including depreciation and in 
terest on plant at five per cent.. not including salary of at- 
tendant. 


Baggage Car, 


Articles Cost, Depreciation Int. 
required, No, each. Total percent. Total a 5%, 
Engines 1 $650.00 $650.00 10 $65.00 $32.50 
Dynamos = I 550.00 550.00 3 16 50 27. 
Battery cells.. 32 9.00 28~ 00 16% 47 52 14 40 
Connections 1 20.00 20.00 ; ; 1.00 
Wiring oe 100,00 100.00 ; . 5.00 
Piping, steam- 
gauye,§ lattice- 
work, lubrica- 
tor and tachom 
eter 1 128.00 128.00 6.40 
Voltmeters | 42.50 12.50) 2.13 
Ammeters ; l 32.50 32.50 : 1 63 
Safety-switches l 20.00 20.00 1.0) 
Lamps 5 75 3.75 700 26.95 1.35 
Lamp sockets a 1.10 5.0 J 06 28 
otal $1,840.25 $150.00 $93.19 


Mail Coach, 


Articles Cost Depreciation Int. 
required No. each. Total. percent, Total “5%, 
Battery cells 32 $9.00 $288 00 1644 $17.52 $14.40 
Wiring l 100.00 100.00 5.00 
Lamps s 75 6 00 700 42.00 2.10 
Lamp-sockets s 1.10 8.80) 1 09 44 
Cut-out ] 15 A5 ; 2 
Switches 1 1.00 41.00) .20 
Connections j 20.00 20.00 1.00 
Total ; $427.25 ‘ $8U.61 $23.16 

Day Coach, 

Articles Cost Depreciation Int 

required. No. each, Total. percent. Total. ag 
Battery cells 32 $9.00 $28.00 16% $47.52 $14.40 
Wiring I 100.00 100.090. : $5.00 
Lamps 14 75 10,50 700 73 50 3.68 
Lamp-sockets 14 1.10 15.40 ] AS aa 
Cut-outs 1 45 am 02 
Switches l 1.00 in. 20 
Connections 1 20.00 20.00, 1.00 
Shade-holders 14 18 2.52 . 1S 
Shades i oo 4.00) 10 AY 25 
Elec. light arms.. 14 1.15 16.10. 81 
$461.87 $121.66 $26.26 

Sleeper. 

Articles Cost Depreciation Int. 
required, No. each, Total. percent. Total. any, 
sattery cell 32 9.00 $258.00 1a $17.52 $14.40 
Wiring 1 100.00 100.00 5.00 
Lamps 26 75 19.50 700 135.50 6.38% 
Lamp-sockets « oo 1.10 25.60 ] 29 1.45 
Cut outs l Ad AS 2 .20 
Switches : ] 4.00) 4.00) 20 
Connections. l 20.00 20.00 1.) 
Shade-holders. 26 18 4 68 Ze 
shades 26 35 9.10 10 91 16 
Elec. light arms... 26 1.15 29 90 1.50 
Total ; $504.23 $185.22 $31.07 

Dining Car. 

Articles Cost Depreci Int. 
required. No. each. Total. ation Total. @ 5%, 
Battery cells. 32 $9.00 $288.00 16% $47.52 $14.40 
Wiring 1 100.00 100.00 5.00 
Lamps Y) eta 15.75 70 110.25 5.52 
Lamp sockets 21 1.10 23.10 l y+} 1.16 
Cut-outs | AS 45 2 
Switches cs ] 4.00) 1.00) ; 20 
Connections ] 20.00 20.00 1.00 
Shade-holders 21 18 3.76 19 
Shades 21 oa 7.35 10 44 oF 
Elec. light arms.. 21 1.15 415 1.21 
Total $486.58 $158.74 $29.07 


Upon the above basis a train would cost for 


365 days of 
n hours each on system No, 1, as follows: 


Car. Lamps. Depreciation, Interest. 
Baggage 5 $156.03 $93.19 
Smoker (or day).. U4 121.66 26.26 
Day 4 121.66 26.26 
Sleeper ; yan) 185,22 31.07 
Sleeper. 26 185 22 B1.07 

Total sees OO $769.79 $207.85 


Or total as to equipment......... Sivsiererexesiei erates 
Add attendant at $90 per month...... ...........cccceececeeee 1,080.00 
UNE TIS sis Fle Uns sir tia sees S2taw ase Oks Wes vee ne eee teen 2,057.64 
TENOR itis rn ct ios doa e bens cs oxen ves oeenh eoeee ; . $5.640 
Per lamp, per day. PUL VLS MEL TOR ED AERC HE She Saree NeeeEewen aoa 066 
Per lamp, per hour....... "a To OP TTP Sar: 006 
Or for a baggage car, per day rere Bie tala ieee: Sect ae eet e .330 
A ie CUE SIE I I Sig. a os. s.0's0) eek 3 vedriv.cveesc-éss veer esbvedsec -920 
Oe Ws SeUONily DOE UNG 525052 Godiceca. ues povcorrs aust ee weees 1.720 


In conclusion, I think I have placed before you the de- 
tails in such shape as to admit of easy figuring for any kind 
of a train. 

Sy a No. 2 would be as much cheaper than System 
No. las the cost of battery and its depreciation would 
eae to. 

Either System 1 or 2 without an attendant becomes still 
cheaper. 

Should you deem best to recommend the lighting of 
trains, now that you have what I believe to be figures be- 
yond which the cost will not go, I shall be glad to furnish 
any further information possible for me to obtain. 


DISCUSSION, 


In response to an inquiry whether proper allowance had 
been made for mishaps to the apparatus, Mr. Selden said 
that he had included it in the depreciation of plant. He 
had recommended to his company that a trial be made 
without the use of storage battery as suggested in his 
paper. 

Mr. NICHOLS said that the C., B. & Q. Co. had made 
experiments in the lighting of coaches on their suburban 
trains, and after a very complete series of tests they had 
found the cost of lighting exceeded that of the Adams & 
Westlake oil lamp, one of the burners of which was rated 
at 120. c. p. It was not equal to that, however, but did 


exceed the illuminating capacity of an incandescent lamp. | 


The company had decided to stick to oil for the present, 
although the objections to its use arising from danger and 
damage had received due consideration. They had used 
30 accumulators costing $22 each. The lighting was not 
satisfactory from an economical standpoint. 

Mr. SELDEN added that the object of his investigations 
had been to get down to actual figures, and not those of 
promoters. The second system alluded to in his paper was 
a suggestion of his own, and, if feasible, led to a saving of 
about $1,000 per year. The oiling of the machinery was 
entirely automatic, and he believed that any baggage- 
master of ordinary intelligence could run it. The people 
who occupied sleepers should not be encouraged to read or 
play poker. 

Mr. LEONARD did not think it possible to have the bag- 
gage master attend to the dynamo. Inthe event of trouble 
in wiring, the men in charge of plants have to test up the 
cars, and perhaps cut one out. The baggage master could 
not leave his car, and the engine could not always spare 
the necessary steam for continual operation. The question 


resolved itself into whether we should use the storage 


battery or a combination of the same with the dynamo on 
the train. 


Mr, TAYLOR, replying to an inquiry as to the relative 
using carburetters, said that he 
but he had no doubt that the 


cost of lighting by gasoline, 
could not state the difference, 
cost of lighting by storage batteries 


exceeded that of any 
other system. 


Mr. SELDEN admitted that there was a liability of the 
would not be 


apparatus getting out of order, but that if 
difficult to arrange an automatic device for cutting out a 
car and substituting other illumination. He had devised 
such an attachment himself, but the Washington authori 
ties did net consider it an invention. In it hehad arranged 
for a magnet to scratch a match and iight the candles, and 
also for the dropping of a cap to extinguish them. The at- 
tachment would cost about $2 per lamp. He agreed with 
the last speaker as to the cost of lighting by storage bat- 
tery exceeding that of any other system. 

Mr. NICHOLS disagreed with the author of the paper in 
the suggestion of having the baggage muster take care of 
the lighting plant. The Brotherhood engine runs ata very 
high speed, and such an engine requires constant attention; 
and as any variation in speed not only affected the effi- 
ciency of a lamp, but its life as well, he believed 
it entirely impracticable to employ an unskilled 
man for such work, His company had had soine experi- 
ence in lighting up their general offices in Chicago. 
They had an expensive plant, and its maintenance 
was expensive. It was suggested that accumulators be 
used to be charged during the day, soas to dispense with 
a night engineer, and also that a cheaper man be em 
ployed. They had come to the conclusion that it was nec- 
essary to have a good man constantly in attendance, It 
this was the case with an engine running at 250° revolu- 
tions, it would be still more necessary if using an engine 
making say 1,000 revolutions. The matter of lubrication 
was very important and the details of the work required 
skilled attendance. 

Mr. LEONARD said he had heard no reference to the 
fact that in England they had utilized the motion of the 
train for lig hting, by be lting the dynamo to the axle of the 
guard’s car, in combination with a storage battery and an 
automatic regulator that cuts the battery in and out, or the 
dynamo in and out, when necessary. He believed a sys- 
tem of this kind was in use on two or three roads in Eng- 
land, and a report from those six months ago showed that 
it was hn ry economical, 

Mr. NICHOLS said that a few months ago he had investi 
gated ¢ a scheme for lighting as well as heating. The in- 
ventor proposed to place a dynamo on every car driven by 
an axle; and by placing a resistance coil in water cylinders 
he expected to dispense with the use of coal. He had lost 
sight of the fact that the energy required to drive the 
train cost something, and we should not lose sight of the 
fact that every time we transform energy we encounter a 
loss. He had heard of running adynamo from the axle, 
but was not aware that it continued in practical use. 

Mr. LANG stated that he had heard within a week that 
the Connecticut River Railroad had made extensive exper- 
iments with a dynamo driven by the axle, and the ap- 
paratus was so arranged that it was Connected only wheiu 
the train was running down grade, the lamps being sup- 
plied from accumulators all the time. He could not vouch 
for the truth of the report, as he had had no opportunity of 
investigating it. 

At 12:45 Pp. M. the meeting adjourned until 3:30 P. M., 
—_ the members availed themselves of an opportunity to 

‘allon the President of the United States in a body, an 
oa pointment having been made by Mr. T. B, Coulter, Sixth 
Auditor of the Treasury. The President received the visit- 
ors in the East Room, where Secretary Drew, in behalf of 


, the Association, pleasantly stated the object of their visit 


$977.64 


| sages until night, 


to the city, the interests they represented, and that they 
had called to present their compliments. The President 
replied that he was pleased to greet them, and requested 
that they come forward so that he might grasp the hand 
of each. The members filed past, and through the hall to 
the Department of State building, where the group was 
photographed by Mr. Prince. 


OCT. 17—AFTERNOON SESSION, 


The meeting reassembled at 3:30 Pp. M. The president 
took up the list of topics which had been prepared for dis- 
cussion. 

Mr. SELDEN reported on ‘‘ Ciphers” that he had found the 
use of a code very advantageous, but had not realized, until 
he undertook it, the immense labor of preparing one. The 
code prepared for his company embraced about 9,000 
phrases, but he thought it could be very much reduced. 
Its value had been proved by experience of the general 
passenger agent in communicating with distant subordin- 
ates, where there was sharp rivalry between the agents of 
different roads in securing excursions. The code has 
also proved useful in reducing the volume of telegraphic 
business. 

On the subject of ‘* Night Messages,” Messrs. Leonard 
and Darlton united in stating that they had found ita 
great relief to their business to hold over unimportant mes- 
when the wires were not so fully oc- 
cupied. This practice was peculiarly adapted to some of 
the long southern lines, and Mr. Darlton added that by 
classifying their messages in this way they had avoided 
the necessity of stringing another wire. Mr. Selden added 
that he had successfully introduced a similar classification 
of messages on his line. 

Mr. LatTiG had been expected take up the topic of the 
‘Induction or Train Telegraph,” but owing to his unavoida- 
ble absence, Mr. Taylor wascalled upon, who stated that the 
system as used on the Lehigh Valley had been investigated by 
him, but that he had not been able to conceive of any place 
on the P. R. R. system where it would be of sufticient advan- 
tage to warrant its introduction on passenger trains, while 
their block stations were so numerous and their train sys- 
tem so complete that it would be of little value for their 
construction trains. It would cost $20.000 to introduce it 
between New York and Philadelphia, while, of course, for 
the main line between Pittsburgh and Philadelphia, the cost 
would be very much greater. He did not wish to be un- 
derstood as disparaging the system, but it did not appear to 
be a valuable acquisition to their lines. 

Regarding the ‘** Phonoplex,” which was another topic 
brought up for consideration, Mr. Taylor stated that they 
were using five circuits equipped with the apparatus, the 
longest being 117 miles, and it was giving satisfaction. The 
maintenance of the battery was the only thing 
to which objection could — be raised, but he 
thought — that would be overcome, and he was 
now experimenting in that direction, and he hoped 
to have a battery which would last from three to six 
months without attention. He understood a circuit 3800 
miles long was being worked in the West and another of 
500 miles was being equipped. Its successful working de- 
pended largely on the physical condition of the lines. Its 
operation required seven cells of Bunsen’s battery, w hich 
was renewed twice a week ona line worked to its fullest 
capacity. They had been using it for two years. 

* Delany’s Line Adjusting System” was then taken up. 
Mr. Lang said he presumed all present had seen the appa- 
ratus in the exhibition room. He had a pair of the instru- 
ments in use on a wire 117 miles in length. There had been 
but a few stormy days since it was introduced, but on the 
previous Monday the weather was very bad, and he was 
informed by his dispate her that they could hardly have 
gotten along without it. Where operators at small stations 
had other duties to perform they could not give such con- 
stant attention to their instruments as was necessary in wet 
weather in order to keep in adjustment. 

Several members had visited and examined Mr. La 
Dow’s mechanical Morse transmitter, which has been used 
by the inventor for some months onthe New York Tribune 
wire between Washington and New York. It has a Rem- 
ington keyboard, and by its use the Morse characters may 
be sent perfectly and with greater rapidity than by using 
the ordinary key, with far less strain upon the 
operator, while it is perfectly adapted for use by 
those who are afflicted with * operator's cramp. 
The inventor himself is afflicted with this peculiar disease, 
which led to his cohtriving this very ingenious machine. 
A Morse operator familiar with the typewriter keyboard 
has no difficulty in using the instrument after a few hours’ 
practice. Mr. Leonard, who among others had seen the 
apparatus, spoke very favorably of it 

It was the intention to discuss the ** Block System,” but 
on account of the importance of the subject it was thought 
best to postpone its consi leration until the June meeting, 
and meanwhile members would have an opportunity to 
prepare themselves, 4 

The exhibits were located in a room op posite the Ebbitt 
House, and were visited by the Association in a body dur- 
ing the noon recess on Thursday. The Delany line adjust- 
ing system was shown in operation, also the phonoplex and 
the magneto signals of the Pennsylvania Steel Company. 
Mr. Delany also showed his new gravity cell, in which the 
blue vitriol is loosely enclosed in a box made of straw 
board. A fine display of Morse instruments, measuring 
apparatus, etc., was made by J. H. Bunnell & Co. and the 
Western Electric Company. 

At5Op.M. on Thursday, the meeting adjourned to convene 
at Niagara Falls, June 18, 1890. 


— +e Sere 


Meeting of the New England Electric Exchange. 


The regular quarterly meeting of the New England Elec- 
tric Exchange was held in the rooms of the Boston Electric 
Club, on Monday, Mth inst., at 2:30 p. M. The meet- 
ing was called to order by Mr. P. H Alexander, in the 
chair. Mr. Cram, the secretary of the Exchange, reported 
that there were up to the present time 289 applications for 
examination, out of which only eleven had tailed to pass, 
One case was rejected from personal disqualifications, 
although the applicant had all the necessary electrical 
ee The membership of the Exchange is now 
*"). an increase of seven since last meeting. e 

Mr. Alex: ne 4 referred briefly to the horrible accidents 
that have lately taken place in New York, and congratu 
lated Boston upon having done wisely in establishing an 
Exchange of this kind. He stated that he had received 
many letters from different States asking for information 
about the Exchange, showing that its good work was being 








284 





felt. Some discussion followed on the necessity of provid- | 
ing all electric plants, small or large, with adequate instru- 
ments for testing the circuits. Mr. Ridlon then moved a 
resolution that met with general acceptance, that the sum 
of $200 be placed in the hands of Secretary Cram as a par- | 
tial recompense for the vast amount of trouble and time 
which Mr. Cram necessarily devotes to the interest of the 


Exchange. As the time is now very short before Nov. 1, 
after which no one will be allowed to take charge of a 


dynamo plant unless holding a license from the Exchange, 
Mr. Ridlon moved that a committee of three be 
appointed to urge the examiners to prompt attendance, 


and that examinations be held on Mondays and 
Thursdays until Nov. 1. Captain Brophy _ then 
spoke strongly in favor of good construction work, 
and stated that he believed that such accidents as 


had recently occurred in New York would never happen if 
construction in cities was done in some thoroughly organ- 
ized manner. Captain Brophy referred to the unsatisfac- 
tory work done by the New York Board of Electrical Con- 
trol, and epigrammatically described it as a ‘*Monument of 
Colossal Stupidity.” Mr. Ridlon then made a plea for the 
burial of the dead wires, and Mr. H. C. Spaulding moved 
‘he following motion, which was seconded and carried : 
‘That the Exchange take action toward the introduction 
of a course of instruction in general electrical practices, 
and that a committee of tive be appcinted by the chair to 
confer with the electric companies and report to the direc 
tors the result of such conference and the advanta- 
geous means of arriving at the desired results.” Some dis- 
cussion then followed on the safe insulation of wires, and 
Mr. RidJon then moved ** That a committee of three be ap- 
pointed to bring the matter of removal of dead and tramp 
wires before the city authorities and legislatures in New 
England, and that this committee ask electric light com- 
panies in New England to assist in having acts or laws 
passed that will compel$such removal.” The motion was 
passed, 


most 


-><-7 om orem 


New York Board of Electrical Control. 


The three meetings of the Board of the 10th, 11th and 
12th were followed up by another meeting on Monday, 
October 14, at eleven o'clock. After the accident which 
caused the death of the lineman Feeks, it was expected 
that important steps would be taken by the Subway Com- 
nussioners. and the Mayor's office was filled with electric 
light and subway people anxious to see in what direction 
the anticipated movement was likely to be. The proceed- 
ings were opened by the announcement by Mayor Grant 
that he had been served with an injunction restraining the 
Board from any interference with the wires of the Electric 
Power Company. 

Communications from the Safety Electric Light Com- 
pany and the Brush Company exhorting the Board to 
grant them permission to build their own subways were 
read, and the arguments adduced to show the insufficiency 
of the present subway accommodation, and the improb- 
ability of the subways being of any practical use to 
this generation, were strengthened by a personal appeal 
bearing on the same points from Mr. C. G. Jackson, presi- 
dent of the United States Company. After a resolution 
from the Central Federation of Labor indorsing the action 
of the Board in its crusade against dangerous wires had 
been placed on the minutes, a letter from Mr. H. K. 
Thurber was read, in which the advantages of a particular 
wire were forth in detail. The Mayor thought. it 
savored too much of an advertisement and objected to it, 
but as Mr. Gibbens said he saw no harm in it it was spread 
on the minutes, 

The keynote of the meeting was then given by the read- 
ing of acommunication from Corporation Counsel Clark. 
Mr. Clark, who had been consulted as to the power of the 
Board to make contracts for building subways with other 
companies than the Consolidated Subway Company, con- 
sidered that the Board could make as many contracts as it 
thought proper. The point to consider was whether the 
Subway Company had failed to carry out the order made by 
the Board on April 7, 1887. If it had its contract would 
become invalid, and arrangements for the completion of 
the work might be made with other corporations. The long- 
expected subway tussle now waxed warm, and for hours it 
was kept up the Mayor, Mr. W. H. Peckham, the counsel 
for the new Standard Subway Company, and Mr. P. D. 
Cravath, counsel for the United States Company, on one 
side, and Mr. Gibbens and Mr. Lauterbach on the other. 
The Mayor proposed the following resolution : 

** Resolved, Tiat in view of the frequency of sudden and 
horrible deaths caused by electric light and power wires 
within the last thirty days, and the shocking manner in 
which they have occurred, furnishing ample and sufficient 
proof that such wires are not being placed underground 
with a speed sufficient to insure the safety and the lives of 
the people of this city; and in view of the imperative de- 
mand for greater subway facilities, the Board does hereby 
determine that the contract made and entered into between 
the Commissioners constituting the Board and the Consoli- 
dated Telegraph and Electrical Subway Company on April 
7, 1887, is now inoperative and inefficient for the ac- 
complishment of its just purposes and the purposes of 
chapter 7 of the Laws of 1887.” 

The danger of the Subway Construction Company being 
thus wiped out at one fell swoop was so imminent that it 
brought Mr. Lauterbach to his feet. He protested y igor- | 
ously and long against the wrong with which his company 
was threatened. He went into the legal bearing of the 
situation and questioned the legality of the Board’s entering 
into negotiations with another company, unless such com- 
pany had received the sanction of the Legislature. He ex- 
plained how the delays in the past had occurred, and in- 
sisted that until Dec. 1, the time fixed for the fulfilment of 
the contract, his company could not be declared in default. 
‘**L appreciate,” said Mr. Lauterbach, “that we are all 
more keenly alive to the necessity of getting the wires un- 


set 


derground since the events of the last two weeks. The 
situation has very materially changed within a week. We 


are your servants, ready and willing to obey orders, and 
any charge of remissness we are willing to meet. 

“I say that the allegations against this company, that it 
has not done everything that an opportunity has been 
afforded it to do, are unfair and unjust ; on the contrary, it 
has done everything it took in hand to do, and it has done 
its work well; and we ask that unless it is shown that we 
have been remiss we shall have an opportunity of finishing 
our contract.” , 

Mr. Peckham championed lustily the cause of the Stand- 
ard Subway Company, and said that such a monopoly as 
the Construction Company held was bound to be destroyed, 
as its existence was manifestly against the interests of the | 
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yublic. Only 11 out of the 18 miles of subways ordered 
fad been built, and at the rate at which those 11 miles had 
been laid down, he wanted to know how long the hundreds 


of miles that were required would take to build. The 
matter was perfectly plain to any one. The public interest 
demanded more subways and demanded them now. Why 


confine the building of the subways to one company, which 
had shown that it could only operate at a snail's pace, 
when other companies were willing to come in and do the 
work promptly and efficiently 7 

Mr. GIBBENS: How are you going to discriminate be- 
tween the promises which you say Mr. Lauterbach made 
and those which you make ? You have no plant or any- 
thing else? 

Mr. PECKHAM: You were never more mistaken in your 
life, and you have been mistaken a great many times. We 
have absolutely everything necessary to the complete car- 
rying out of any contract we may undertake. 

The Mayor: Well, I don’t believe that the subway as it 
is being built will ever accomplish what we want. I pro- 
pose to get the wires underground if I can, and if the 
members of this Board disagree with me, then it must be 
clearly and distinctly understood that they are responsible 
for what may happen. 

Mr. LAUTERBACH insisted as a matter of right that 
his company should be informed of what was required to 
be done before they were deprived of their contract. 

Mr. CRAVATH sald: Give us the right to build subways, 
and we will allow any one to use them at a rental of 25 
per cent. lower than that which the subway company is 
now charging. 

Mr. PECKHAM 
offer, 

Mr. JOSEPH CHOATE: The fact which Mr. Lauterbach 
does not grasp is that the demand for electric lighting 
thronghout this city has far outgrown the resources of his 
company, and the only way to overcome this difficulty and 
get the wires underground, is to allow two companies, or 
more, if necessary, to do the work, and here they are 
knocking at your doors, ready and willing to do what is 
required, 

The Mayor's resolution was put to the Board and lost, 
Commissioners Gibbens, Moss and Hess voting against it. 

The Board met again on Tuesday, and consumed between 
two and three hours in a discussion on the following 
resolution of Commissioner Gibbens : 

* WHEREAS, At a previous mecting of this Board a reso- 
lution was passed calling upon electrical Companies to 
to refrain from using all badly insulated wires, and, 

* WHEREAS, said companies did not refrain, whereby 
life was sacrificed, therefore 

* Resolved, That notice is hereby given to all electric 
lighting Companies to cease from using overhead wires in 
the city of New York for the purpose of conveying cur- 
rents of any intensity greater than 3800 volts, until such 
time as it shall be shown to this Board that said overhead 
wires are properly insulated and safe, and comply in all 
respects with the rules and regulations of the Board, and 
permission to operate such Currents on such overhead con- 
ductors is hereby expressly revoked pending investigation.” 

Eventually the Corporation Counsel, who was called in. 


said he was prepared to make the same 


‘stated that the Board would be disobeying the injunction 


of the court by passing the resolution, and thus this very 
unprofitable meeting Came to a close, and the matter of 
overhead wires stands exactly where it did before, except 
that the companies have renewed many of their circuits. 


oe Sore 


The Western Electric Railway Association. 

Last May the Davenport, Iowa, Central Railway Com- 
pany, through their president, Dr. W. L. Allen, invited the 
officers of the various street railway companies through- 
out the West, to meet in Davenport on June 20 and 21, and 
there form an association for mutual benefit and protec- 
tion. The representatives of four railways operating the 
Sprague system, and four operating the Thomson-Houston 
system, responded to the invitation, and the meeting was 
held in the rooms of the Davenport Business Men’s Asso- 
ciation. 

Discussions on various subjects of mutual importance 
followed quickly on the opening of the meeting and much in- 
formation of value was brought out regarding the economical 
operation of electric street railways. Finally a motion pre- 
vailed to hold an adjourned meeting at the West Hotel, on 
Oct. 14 and 15, to gather such information and take such 
action as would then appear desirable. 

On Monday evening, Oct. 14, Dr. W. L. Allen, the Secre- 
tary of the Association, met the delegates present in Min- 
neapolis at one of the club-rooms of the West Hotel. G. E. 
©. Johnson, president of the LaFayette Street Railway, 
presided, 

Dr. ALLEN stated that in view of the fact that many of 
the officers and delegates had not arrived, and further, 
that as the majority present were using one and the same 
electric system, he would suggest that the proceedings of 
the meeting terminate with the reading of the minutes. 
This ccurteous action on Dr, Allen’s part was assented to 
and the meeting adjourned, 

President T. J. Evans, of Council Bluffs, called the asso- 
ciation to order at 10:15 a. M. Tuesday, and stated that as 
there appeared to be a misunderstanding regarding the ob- 
ject of the association in meeting at this time and place, he 
would state that it was done merely in order to gain such 
information as would materially aid in the more perfect and 
economical management Of electric railway lines, and that 
no thought of forming a rival association had entered their 
minds, The reading of the minutes and reports of officers 
was deferred and the association then listened to an address 
on the subject of **Legislation for Electric Railways,” by the 
Hon. J. S. Wise, of New York, who claimed that the in- 
troduction of the electric system was not the prime cause 
of interference with perfect,telephone service. The causes 
of such disturbances were numerous and manifold, and 
the only proper method of removing them lay in the use of 
complete metallic circuits or possibly in the introduction of 
the McCluer device. If the telephone companies would 
not adopt a remedy he would advocate a compromise 
rather than aggressive and expensive litigation, 

Dr. W. L. ALLEN then gave some interesting facts re- 
garding the comparative cost of horse and electric rail- 
ways, showing that the main cost of operating an electric 
road lay in the renewals of the copper brushes and commu- 
tators and the fibre gearing. The first two difti- 
culties were now overcome by the use of carbon 
brushes where care was taken in thoroughly dusting 
the commutators after each trip. The fibre gearing 
had been dispensed with, and cast-iron gears substi- 
tuted, costing only one-fifth the price of 
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but lacking that distinctive feature of noiselessness. The 
renewals for five cars for one year had cost less than $2,000, 
this sum including the expense incurred in replacing 
twenty-four old style commutators, costing $35 each, which 
had been worn out by the use of copper brushes. No 
armatures had been burned out. The operating expenses 
averaged one-third less than when horses were used. 

Mr. JOHNSON followed with some remarks regarding the 
cost of operating his line in LaFayette, employing the 
Sprague system. At the beginning of a trip. and when the 
cars were most heavily laden they ascended a seven per 
cent. grade, 1,550 feet in length, with ease, and the entire 
system was a commercial success. Economical, manage- 
ment had reduced the cost of operating to less than three 


cents per passenger. No oil cups were employed 
on the motors, each motorncer being — supplied 
with a small oil can to use for oiling the  bear- 
ings when requisite. Each car and motor were thor- 


oughly cleaned and inspected at night. Six motor cars 
were in regular service with extra trailers. No armatures 
had been lost, and what trouble had been experienced was 
caused by the use of copper brushes in the past. As an in- 
dication of the increase in passenger traftic on the in- 
troduction of the electric system, Ilr. Johnson mentioned 
the fact that the company had always hada surplus of 
rubber checks or tickets on hand when horse power was 
used, but now 3,000 additional checks were required, And 
this growth in traffic remained permanent. 

An adjournment was then taken to 2:50 Pp. M., at which 
hour President Evans called the meeting to order and 
stated that in view of the fact that all the committees were 
not ready to report, and for other obvious reasons,a motion 
to adjourn to meet in Des Moines next January was in 
order, and was carried. 

It is to be regretted that a Jarger attendance at these 
meetings was not secured Most of the information 
brought out was of the most practical character, and de- 
cided interest was manifested by every one in attendance, 
whether operating a roall in the East or West, and ir- 
respective of the system. There was an entire absence of 
remarks prompted in any way by jealousy; on the ccn- 
trary, repeated reference was made by the learned counsel 
of the Sprague Company to the courtesies extended on 
several occasions by one of their competitors. 

Among the number of guests present and participating 
in the discussions were President Thos. J. Evans and Geo. 
J. Wright. Council Bluffs, lowa: Charles Cleminshaw, 
Troy, N. Y.; F. H. Peavey, Sioux City, Iowa; G. C. H. 
Johnson, LaFayette, Ind.; Secretary W. L. Allen, Daven- 
port, lowa; Dr. A. Everett, Cleveland; Ezra Bimm, Day- 
ton, Ohio; Frank J. Sprague, New York; H. MeL. Hard- 
ing, J. L. Barclay, Mr. Osgood, Chicago, and Hon. J. 8. 
Wise, New York. 
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Kighth Annual Meeting of the American Street Railway 
Association, 

The eighth annual meeting of the American Street Rail- 
way Association was held at the West Hotel, Minneapolis, 
Minn., Oct. 16, 1889. 

The following is the list of delegates: Frank E. Petit, Au- 
ditor, Augusta & Summerville Railroad Company, Augusta, 
Ga.; Wm. Richardson, President, Wm. J. Richardson, Secre- 
tary, and John G. Jenkins, Director, Atlantic Avenue Rail- 
road Company, Brooklyn, N. Y.; John N. Partridge, Presi- 
dent, Brooklyn City & Newtown Railroad Company, Brook- 
lyn, N. Y.; George W.Van Allen, President, and Charles E. 
Harris, Superintendent, New Williamsburg & Flatbush Rail- 
road Company, Brooklyn, N. Y.; Henry H. Windsor, Sec- 
retary, and Thos, C. Pennington, Treasurer, Chicago City 
Railroad Company, Chicago, Ill; John Harris, Superin- 
tendent, Cincinnati Street Railroad Company, Cincin- 
nati, O.; George B. Xerper, President, Mt. Adams 
& Eden Park Inclined Railroad Company, Cincinnati, 
O.; A. Everett, President, Kast Cleveland Railroad Com 
pany, Cleveland, O.; J. B. Hanna, Secretary, Woodland 
Avenue & West Side Street Railroad Company, Cleveland, 
O.; Ezra Bimn, Vice-President, Wayne & Fifth Street Rail- 
road Company, Dayton, O.: Henry A. President, 


sage, 


Easton, 8S. E. & W. E. Pass. Railway Company, Easton, 
Pa.; W. Kellogg, Secretary, College City Street Railway 
Company, Galesburg, lL: J.C. Shaffer, President, 


Citizens’ Street Railroad Company, Indianapolis, Ind.: 
George E. C, Johnson, President, Lafayette Street Railway, 
Lafayette, Ind.; C. J.. Ernst, Secretary. Lincoln Street Rail- 
way Company, Lincoln, Neb.; H. H. Littell, Manager, and 
and J. B. Speed, Director, Louisville City Railway Com- 


pany, Louisville, Ky.: Winfield Smith, President, and A, 
W. Lynn, Super’ntendent, Cream City Railway Company, 
Milwaukee, Wis.; Robert X. Warren, President, Mobile 
Street Railway Company, Mobile, Ala.; Samuel C. Hart. 
President, Union Street Railway Company, New Bed- 
ford, Mass.: George Green, President, Forty-second 
street and Grand Street Ferry Railroad Company, 
New York City: Benjamin Flagler, President, Arthur 


Schoellkopf, Treasurer, and Frederick Dean, Superintend- 
ent, Niagara Falls & Suspension Bridge Railway Company, 
Niagara Falls, N. Y.; Francis M. Eppley, President, Orange 
Crosstown & B. Railway Company, Orange, N. J.; Theo. 
P. Bailey, Secretary, Ottawa Electric Street Railway Com- 
pany, Ottawa, II): J. H. Hall, President, and J. D. Hall, 
Director, Fort Clark Horse Railway Company, -Peoria, Ill.; 
Thos. C. Barr, President, People’s Passenger Railway and 
Lombard & South Street Railway Co npanies, Philadelphia, 
Pa.: John Q. Adams, Secretary, Citizens, Passenger Rail- 
way Company, Philadelphia, Pa.: Jesse Metcalf. President, 
and J. R. Bartlett, General Manager, Union Railroad Com- 


pany, Providence, R. IL: Benj. F. Owen, President, 
and John A. Rige, Superintendent, Reading City 
Passenger Railway Company, Reading, Pa.; Charles 
Odell, President, = and R. H. Brown, Director, 
Naumkeag Street Railway Company, Salem, Mass.; 
James IF. Peavey, President, and F. H. Peavey, Vice- 


President, Sioux City Street Railway Company, Sioux City, 
la. : Robert McCulloch, General Manager, Citizens’ and Cass 
Avenue & Bellefontaine Railroads, St. Louis, Mo. ; Charles 
Green, President, People’s Railway Company, St. Louis, 
Mo.: J. S. Minary, Secretary, Southern Railway, St. Lous, 
Mo.; P. F. Barr, Vice-President, and J. L. Scott, Superin- 
tendent, St. Paul City Railway Company, St. Paul, Minn.; 
Norman B. Ream. President, A. E. Lang, Vice-President. 
and Wm. E. Hale, Treasurer, Toledo Consolidated Street 
Railway Company, Toledo, O.; (. 8. Gleed, President, 
and E. H. Littlefield, Superintendent, Topeka City 
Railway Company, Topeka, Kan. ; Lewis Perrine, Jr., 
Manager, Trenton Horse Railroad Company, Trenton, 
N. J.: George W. Pearson, President, A. A. Wilson, 


fibre, | Vice-President, and Robert Beall, Director, Metropolitan 
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Railroad Company, Washington, D.C.; John Jones, Director; | ing, perhaps, as much in the fact that it is an altogether un- | enable you to maintain a more even rate of speed, as also a 
and Edwin W. Heald, General Manager, Wilmington City known quantity to most of us, and wholly understood by no | much faster rate, than could be obtained under any other 


Railway Company, Wilmington, Del.; Chas. B. Pratt, Presi- 
dent, andH. S. Seeley. Treasurer, Worcester Consolidated 
Street Railway Company, Worcester, Mass.: Walter G. 
Howey, Superintendent, Grand Street & Newtown Rail- 
road, Brooklyn, N. Y.; Thomas J. Evans, Director, 
Omaha & Council Bluffs Railway Company, Omaha, 
Neb.; W. J. Broadwell, Kansas City, Mo.: B. E. 
Edwards, President, Geo. F. Gund, Vice-President, 
and W. W. Cargil, Director, La Crosse Street Railway 
Company, La Crosse, Wis.: R. D. Appenson, Superinten- 
dent, Little Rock and Citizens’ Railway Companies, Little 
Rock, Ark.; Charles Williams. President, and George H. 
Knowles, General Manager, Manchester Street Railway 
Company, Manchester, N. H.; George H. Knowles, Presi- 
dent, Nashua Street Railway Company, Nashua, N. H.; 
C. E. Parcell, Superintendent, Tampa Street Railway Com- 
pany, Tampa, Fla.; Leslie D. Thomas, Secretary, Terre 
Haute Street Railway Company, Terre Haute, Ind.; T. E. 
Connelly, Treasurer, and John N. Akarman, General Man- 
ager, Newark & Elizabeth Horse Railroad Company, Eliza- 
beth, N. J.; Amos F. Breed, President, and E. F. Oliver, 
Secretary, Lynn & Boston Railroad Company, Boston, 
Mass.; D. H. Sweetser, Treasurer, East Middlesex Railroad 
Company, Boston, Mass.; Edward Reardon, Director, 
F. H. Monks, General Manager, and Louis  Pfingst. 
Master Mechanic, West End Street Railway Company, 
Boston, Mass.; H. M. Thompson, Secretary, Wm. N. 
Morrison, Superintendent, D. Sullivan, Superin- 
tendent and Andrew Murphy, Trackmaster, Brook- 
lyn City Railway Company, Brooklyn, N. Y.; Henry 
M. Watson, President, Buffalo street Railroad Company, 
and Secretary, Butfalo East Side Street Railway Company, 
Buffalo, N. Y.; G. Geo. Browning, Treasurer, Camden 
Horse Railroad Company, Camden, N. J.; H. H. Littell, 
President, and H. M. Littell, General Manager, Cincinnati 
Inclined Plane Railway Company, Cincinnati, O.; Henry 
Martin, President, Mount Auburn Railway Company, Cin- 
cinnati, O.; Charles Hathaway, Jr., Superintendent, St. 
Clair Street Railway, Cleveland, O.; J. N. Partridge, Di- 
rector, Christopher and Tenth Street Railroad Company, 
New York City; Geo. Bullock, Geneyal Manager, South 
Covington & Cincinnati Street Railway Company, 
Covington, Ky.; Charles B. Clegg, Director, Day- 
ton Street Railroad Company, Dayton, O.; Samuel 
Hill, President, A. 8S. Chase, Secretary, Duluth 
Street Railroad Company, Duluth, Minn.; Wm. H. 
Sinclair, President, Galveston City Railroad Company, 
Galveston, Texas; Wm. H. Sinclair, President, and H. F. 
McGregor, Vice-President, Houston City Street Railroad 
Company, Houston, Texas; Thos. W. Stevens, Director, 
Steinway and Hunters Point Railroad Company, 
Long Island City, N. Y.; R. Summis,  Su- 
perintendent, Citizens’ Railroad Company, Memphis, 
Tenn.; Henry C. Payne, Vice-President, Milwaukee City 
Railroad Company, Milwaukee, Wis.; Thomas Lowry, 
President, C. G. Goodrich, Vice-President, E. H. Center, 
Secretary, D. W. Sharpe, Superintendent, Minneapolis 
Street Railroad Company, Minneapolis, Minn.; Chas. 
Odell, President, W. B. Ferguson, Superintendent, 
E. P. Shaw, Director, and E. Sumner, Secretary. Newbury- 
port and Amesbury Horse Railroad Company, Newbury- 
port, Mass.; C. Dunsmore Wyman, Vice-President, Central 
Park, North & East River Railroad Company, New York 
City: Wm. Richardson, Director, Dry Dock, East Broad- 
way & Battery Railroad Company, New York City: J. R. 
Bartlett, Vice-President, Pawtucket Street Railway Com- 
pany, Pawtucket, R. 1.: John G. Holmes, President, Citi- 
zens’ Traction Company, Pittsburgh, Pa.; C. ©. Wood- 
worth, Secretary, Rochester City & B. Railroad Company, 
Rochester, N. Y.: Chas. Cleminshaw, President, Troy & 
Lansingburg Railroad Company, Troy, N. Y.: Chas, 
White, President, Andrew Class, Superintendent, North 
Capital, O Street & South Washington Railway Company, 
Washington, D. C.; H. Hurt, President, and C. T. Dunlop, 
Director, Washington & Georgetown Railroad Company, 
Washington, D.C, 

‘The president's address contained the following: 

“The past year has been one of changes in the motive 
power of street railways. Rapid transit is in demand, and 
through it great progress has been made in the advance- 
ment of strect railway traffic, great prosperity to the cities 
receiving its benefit, and to the companies that have adopted 
it. Electricity and cable power are the systems coming 
into general use, with the former in the lead. The over- 
head electric system has thus far been demonstrated to be 
the most practical: but it is the hope and wish = of 
every street railway manager that the system will be 
superseded, and that the motor of the future, be it  elec- 
tricity, gas, air, steam, or some other power, 
must and will be a motor independent of a central 
plant or a wire circuit. The demand for such a motor has 
enlisted capital and labor of a quantity and quality that is 
certain to bring about the desired result within a very short 
period, The horse and mule have been our faithful allies ; 
they have nobly done their share in enabling us to build up 
cities and towns, and to establish therein a service which 
has added much to the happiness, comfort and prosperity 
of all classes. In return for their faithful service, we pro 
pose to emancipate them and return them to the farms 
from whence they came; or, in the language of the negro 
who for the first time saw the electric car, when he ex- 
claimed; * White man freed the darkey first, now he freed 
the mule !’ 

‘The magnitude of the interest we represent, even 
under the slow movement by horses, when compared with 
the passenger traffic of the steam railroads, is almost 
beyond conception, The steam railways of the United 
States, during the year 1888, carried 451 millions of passen- 
gers, while the street railways of New York State alone 
carried over 360 millions, and this, with nearly 200 millions 
carried by the elevated roads of New York City, makes the 


total street railway traflic in New York State 100 millions | 


in excess of all the steam railway passenger traflic of the 
United States. With the new systems, the carrying ca 
pacity, by the increased facilities and the rapid movement 
of the cars, is more than trebled. The travel is increased 
in the same ratio. Lines are extended to suburban towns 
and villages, many miles distant from the city that they lie 
adjacent to, All this has been made possible by rapid 
transit.” 

The Executive Committee, in their report, speaking of 
electricity, said: 

‘* During the last few years each succeeding year has 
seen electricity progress far more rapidly than any other 
motive power that has come to our notice; and this has 
been especially so in che organization and operation of ne w 
roads. There is a peculiar fascination about electricity, | y- 


one, as in the known fact of its adaptability to so many forms 
of usefulness, all conducing to the comfort and well-being 
of the human race. The sight of a car propelled, signaled | 
and lighted by electricity is most attractive, not only to a| 
street railway man, but to every one who has occasion to 
ride in the car. To no one department of our business has 
so much attention been paid, during the last year, espe- | 
cially, as to that of motive power. At best we have come | 
to regard the street railway as a machine by which horses | 
are altogether too rapidly used up, and for reasons of hu- | 
manity, if for no other, the managers of street railways | 
feel that they should do all in their power to substitute | 
some other motive power for that of animals. If, and | 
when, it is practicable to dothis at a much less cost, to say | 
nothing of the greater satisfaction in operation, it is mant- | 
festly our duty to do so.” 

The report of the Special Committee on Electricity is as 
follows : 

Your committee appointed to report upon ** The Condi- | 
tions Necessary to the Financial Success of Electricity as a | 
Motive Power,” begs leave to submit the following : 

The subject of *‘Electricity as a Motive Power” has been 
the all-absorbing topic before our meetings for the past 
two years, and only now are we able to give any satisfac- 
tory answer. Up to the date of our Jast meeting in Wash- 
ington, Oct. 17, 1888, we had made very little progress in 

| the application of electricity to the propulsion of cars, al- 
though a solution of the problem was deemed not far dis- 
tant. At that time the number of roads equipped and 
operated by electricity could be counted upon the fingers 


| 
} 
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condition. It is advisable also to have your motors exam- 
ined after each trip, and see that nothing is out of repair. 
Do not let the motors work at a disadvantage, as a dollar 
or two expended at the proper time will save you hundreds 
in the future. Also see that the men running your cars are 
careful and capable of exercising a little judgment. A 
careiess man will ruin your motor in a short time by fore- 
ing the whole current through it, when there is no reasona- 
ble excuse for the same; particularly in starting the cars a 
little attention in this direction will amply repay you for the 
time and expense devoted to such inspection. 

If you are running a number of cars, it will probably be 
more economical to put in your own power plant rather 
than depend on an electric light plant, or it may be abso- 
lutely necessary to put itin by reason of having no such 


| source of power. This plant need not necessarily te placed 


along the line of your road, as the power being transmitted 
through a wire, the plant can be placed where the cost of 
running the generators will be the least, which, if water 
power is at hand, or if in a coal district, would tend to 
materially reduce the cost, yet, for ordinary purposes, 
power can be leased from any electric light plant at a rea- 
sonable cost per car per day. 

As to your cars, the majority are now ordinary 16-ft. 
bodies placed upon independent trucks, so that old cars can 
be utilized ; but if a new equipment is desired, it would be 
best that the bodies be placed upon independent trucks, 
and that both ends be closed, or in other words, a kow 
window front and back, with the side entrance clear as in 
the ordinary ear. Or if your road is a double track, with 





of your two hands, while to-day they number in the hun- 


‘**Joops,” and your cars run in but one direction, it would 


dreds, a surprising result, all within the short space of | be still better to have the front entirely closed as in the 


twelve months. 


construction of the latest style of cable cars. This con- 


This result could only have been brought about by the | struction of the car will protect that portion of the electri- 
fact that the experiments heretofore made had proved a} cal apparatus which is now exposed to the elements, and 
success, far beyond even the expectations of those making | still make a much neater car; or if your road carries a 


them, and we have established to-day without a doubt the| large number of passengers, a twenty to 


twenty-two 


success of electricity as a motive power. Having ascer-| foot car upon double trucks, the same pattern, would 
tained this point, we are next led to the question, ‘* What | give even better results. 


are the conditions necessary to the financial success of 
electricity as a motive power?’ This question, while it 
can be answered in a general way, must, upon the whole, 
rest with us individually. 

In the application of electricity we are not met with the 
Volune of Business or the Engineering and Mechanical 

| Construction, as brought to our attention from the report 
upon the ‘* Conditions Necessary to the Financial Success 
of the Cable Road,” but can simply say that if it is desired 
to make a change from horse power, electricity will fill the 
bill to perfection, no matter how long or short the road, or 
how many passengers are carried. In the investigation of 
the subject the most satisfactory results have been shown; 
it not only increases traffic over the road, but reduces ex- 
penses, and will enable us to operate a line, which hereto 
fore entailed a loss, at a profit. 

We have three methods of operation, as follows : ‘lhe 
overhead wire, the conduit and the storage batterv, which 
will accommodate all conditions. 

For the overhead wire, we can only say that it is all that 
can be desired, and for suburban roads and small towns, 
and even in cities, at present cannot be equaled. The con- 
duit has found very little favor in the eyes of practical 
men, by reason of the unsatisfactory result heretofore at- 


tained by those who have experimented with it; while the | 


storage battery is gradually, but surely, pushing its way to 


the front as a most perfect system, and is now only await- | 


ing the development of a battery which will stand the hard 
knocks and usage which it must necessarily get in the 
operation of a street car, without destroying its component 
parts. 

The overhead method having been demonstrated to be 
the cheapest of the three methods, is being universally 
adopted, and with results that cannot but help keep it in 
the front ranks, as a cheap power to propel cars. We have 
yet to learn of any person who has seen the operation of a 
road by this system, and has ridden in the cars, who has 
not declared it, without reservation, to be just what was 
wanted. In the large cities we are met with the objection 
to overhead wires, which necessarily compels us to favor 
the storage battery, and yet, if the consent of the councils 
could be obtained, there is no doubt that the overhead con- 
struction would be placed in operation at once. 

If a change is desired in the manner of operating a road, 
we are not compelled to figure an elaborate cost) of Ccon- 
struction, which, if of cable, would cost something like 
seventy to seventy-five thousand dollars per mile, in 
addition to the cost of a power plant, but are only con- 
fronted by the small amount of, say, from two thousand 
to three thousand dollars per mile, with cars costing from 
three thousand to tive thousand dollars apiece; while for the 
storage battery we have figures still less, by reason of the 
wire being dispensed with, so that a comparative statement 
of the cost of construction of a ten-mile road complete. 
with fifteen cars, would stand probably as follows: 


Cost of cable construction : ss $700,000 
Cost of power plant : 125,000 
Cost of cars ; 15,000 
$840,000 
Electrical overhead wire construction; | 
Cost of road bed : . $70,000 
Cost of wiring... 30,000 
Cost of Cars ‘ ; 60,000 
Cost of power plant 30,000 | 
$190,000 
Storage battery: 
Cost of roadbed ‘ . $70,000 | 
Cost of cars j ¥ie 4 .. 75,000 | 
Cost of power plant * 30,000 | 


$175,000 | 

In the above cases of electrical construction, the motor 
car would be capable of pulling one or two tow cars, if 
necessary. These figures your committee have no doubt | 
will be found to be calculated within a reasonable limit of | 
| cost. 
Now to get the most economical service and the best re- 
sults, it would be well in the judgment of your committee 
to rebuild your roadbed, if an old road, and start with a 
construction that would be as nearly perfect as possible, | 
and that to be a girder rail construction, with ties 2 feet 6 
inches apart, 5 x 7 yellow pine, your rail to weigh from 45 
to 60 pounds, the weight to depend upon the traffic that 
would in all probability be carried upon it. 
This is, no doubt, the most important step after deciding | 
to adopt electricity ; by this means you reduce the amount | 
of wear and tear on your cars to a minimum, and prevent to 


|a certain extent the damage to your motors, or if a storage 
' battery, the constant jarring of your batteries, It will also 


| With thesmall cars, have at least two motors of fifteen 
horse power each, and with the large ones, it is a ques- 
tion whether or not the motors should be twenty horse 
power each. Do not stint the power of your motors. There 
is no doubt in the mind of your committee, that consider- 
| able of the trouble heretofore experienced has been for the 
| want of sufficient motor power. With this power under 
| your carsand the wire overhead, you may safely climb 
| grades of ten per cent, and more, with perfect ease, but 
with the storage battery it is hardly safe to claim a grade 
| of more than six per cent. 

The question of operating your line during the winter 
months is also a serious one, but there is still no doubt that 
| if the rail is kept clear, little or no trouble will be experi- 
}enced, To do this it is desirable, in addition to a plow, to 

use a large sweeper operated by two 15h. p. motors, with 
the brooms working independent of your gear and pro- 
pelled by a separate 15h. p. motor, using at your curves 
and switches some little salt to keep them clear. This will 
keep your rail as clear as required under ordinary condi- 
tions, and in addition to the above, you should have attached 
| to the cars a small scraper in front of the wheel, to keep 
| the accumulation of snow or ice from the track that may 
| be thrown there by the traffic on the street. , 

Now to the cost of operating your road. This will rest 
solely with yourself. It should not under any circum- 
stances exceed 10 cents per mile, to include the cost of 
your conductors and drivers. Of course there are excep- 
tional cases where the cost is much greater by reason of 
conditions which do not exist ordinarily. It was the desire 
of your committee to be able to furnish you with some ex- 
act figures on this particular point, but it was found almost 
| impracticable, as the majority of those from whom the in- 

formation was sought preferred not to disclose the cost of 
running their roads, 


| 
| 
| 
| 
| 


A few figures showing the gross earnings as well as the 
operating expenses for some of the months of the past year 
on roads operated by electricity, will probably be interest- 
ing, although the names of the roads will be withheld. 

Operations of a road for the month of August, 1889 : 


Gross earnings from operation $3,821.95 
Total operating expenses ; a . 1,856.67 


. $1,965.28 
And in the operating expenses of this month were included 
S480, interest charges on floating and bonded debt. Total 
mileage for the month, 19,181 miles; average cars oper- 
ated, 8; average cost per mile per day for operating road, 
9.67 cents ; deducting amount of interest charges will give 
‘7.12 cents per mile, which is certainly a very satisfactory 
showing. 

For the first 31 days’ operation of another road we have: 


Showing the net earnings to be 


Receipts . $8,796.40 
Expenses. ve oe 2,164.00 


Showing net earnings to be . $6,632.40 


With motors making 19,930.5 miles, and of tow cars mak- 
ing 11,610,1 miles. Average motor cars operated daily, 
5.93. 

This shows a cost per mile of motors of only 10.86 cents, 
and by adding the additional mileage of tow cars reduces 
the cost per mile to a figure of 6.86 cents. In this case it 
would be well to note that the cost of power was reduced 
to the average of $1.39 per car per day, 


Again we have for another road for the month of July, 
IRXY: } 


Receipts 


. $10,605.00 
Operating expenses... 


3,735.00 
meerrer $6,870.00 
With the motors making 46,647 miles; showing average 
expense per mile, 8.01 cents. 
For another road we have : 


Showing net gain of 


Receipts from operating 80 days ze . $5,500.89 
Total operating expenses ‘ eee : 2,441.27 


Showing net earnings for that period ‘ a ; $3,059. 52 
Another road for 75 days: 


Receipts . ; : . $6,182.15 
Total operating expenses ats ea: : 2,043.54 
Showing net gain for that period . $3,446.42 


Last, but not least, we have a report of a road for the 
month of August, 1889: 


Operating receipts.... ......... Ss ‘ cevvesee 94,317.46 
Total expenses.... .... 5 AE oe 87L.04 
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mile. 

The average number of miles that an electric car should 
make under favorable circumstances is at least 120 miles 
per day, of 18 hours, which is 50 per cent. in excess of what 
we can now get from horses. 


It will, perhaps, interest some of you to listen toa few 


extracts from a letter written by one operating an electrical 


road, in which he says: ‘‘ We find a ftiattering comparison | 


in favor of the electric motor, and have experienced great | 
difficulty in keeping the people off the roof of the cars, so | 
anxious are they to ride; have carried them on the brake- | 


beams, hanging out of the windows and on coupling-bars. 
A single car, whose seating capacity is 22, 
passengers in one load. We have experienced no difficulty 
whatever in carrying these loads up the steep grades of our 
city. 
have but one block without a grade of from 1 to 11 per 
cent. So great has been the increase of travel since we 
began to use the motors in place of horse cars, that we have 
already found it necessary to quadruple our equipment.” 

The instance stated above is only one of many from roads 
operated by electricity, all of them showing an increase in 
traffic and paying large dividends to the holders of the 
stock, 

The most notable instance of the past year has been the 
resolution of the Board of Directors of the consolidated 
roads of Boston, to equip their whole system with the over- 
head wire. 
equipped, and from the statement of President Whitney, 
we as the fact that on their extension to Arlington on 
the Cambridge Division, there has been at least 150 per 
cent. increase in traffic, with 50 per cent. decrease in the 


A portion of this system has already been | 


Brush Electric Company, dined at the West on Wednesday, 
in company with Prof. Short, Alexander Kempt and §S. 8. 
Leonard. 


The Lewis & Fowler Manufacturing Company, of Brook- 
lyn, had a handsome display of brass fixtures and trimmings 
arranged on a background of black velvet, and also a full 
line of all their specialties. 


John A. Roebling Sons’ ——— were represented by 
Geo. C. Bailey, Manager of their Chic go office, and W. E. 
Frick, of Trenton, N. J. Mr. Bailey’s time was fully occu- 


| pied in chatting with his innumerable friends. 


has carried 102 | 


We can further state that in our 6 miles of track we | 


Mr. E. H. Johnson entertained his guests in royal and 
hearty fashion in his parlors at the West, assisted by his 
extensive staff. On the parlor table rested a miniature 
Sprague railway motor truck that was of great value in 
clearly explaining the simplicity of the system to visitors 
that were not few in numbers. 


Mr. H. McL. Harding's pleasant greeting was extended 
to ail, and he was constantly surrounded by delegates in 
search of information of direct value regarding the opera- 
tion of overhead lines and of the application of electric 
power in general. Mr. Harding also aided Mr. Johnson 
in caring for the visitors to their parlor. 


General Manager F. H. Monks, of the West End Street 
Railway Company, of Boston, captured the good will of 
the entire delegation when answering the questions put to 
him on Wednesday evening. typical educated business 
man, his every utterance carried conviction with it. His 


| straightforward statements, while conservative, were to the 


operating expenses, giving us a net gain of 200 per cent. 


which is something marvelous. 


We have had unfortunately within the past month a re- | 


port of the breaking down of the overhead system in the 
city of Richmond, and yet with all the results from reports 
as to the success of the overhead system, we will have some 
few who will bring this road up as an example of what the 
future will be of roads operated by the overhead wire. Why 
this should have occurred in Richmond is hard to tell, and 
‘an best be explained by some one with a knowledge of the 
cause. 

The question of the relative merits of the different sys- 
tems of electrical construction it has been thought best to 
leave open to discussion by the members of the association. 

In closing, we would say, it has been stated that electricity 
as a motive power is as far ahead of the cable as the cable 
was an advance over horses. 


a 


Tuos. C. BARR, Committee. 
DISCUSSION, 


Mr. JOHN 8. WISE, counsel for the Sprague Co., opened 
the discussion by alluding to the facts in connection with the 
Richmond road, the present condition of which was due 
solely to the bad roadbed and neglect of the cars and appa- 
ratus generally, and not due in the slightest degree to any 
inherent fault of the system. 


point. 


The Thomson-Houston Electric Company, while making 
no exhibit, had the manager of their railway department, 
Mr. Theo, P. Bailey, of Chicago, present to look after their 
interests. Quite unintentionally Mr. Bailey was ably sec- 
onded on every hand by such gentlemen as President 
Evans, F. H. Monks and others operating the Thomson- 
Houston system. Inextending the courtesies of the parlor 
Mr. Norman McCarty, of New York, gave able assist- 
ance. 


Regurding the visit of the delegates to inspect the Sprague 
railway at Stillwater, Minn., the local paper says: ‘* Yester- 
day the city was honored with the presence of about a dozen 
of the delegates to the American Electric Railway Associa- 
tion, which is holding its meetings in Minneapolis. They 
same over on the Duluth road, accompanied by Dr. Allen, 
president of the electric car line here, and made a close ex- 


_amination of the workings of the Sprague system on the 


heavy grades, the heaviest by all odds of any in the coun- 
try. ‘lhey boarded a South Hill car, and occupied every 
vantage poimt to inspect the working, and were perfectly 
delighted with the easy working of the motors on the steep 
grades. They also inspected the power house, engines and 
dynamos. They were highly delighted with their trip and 


| what they saw.” 


Dr. A. Everett, president of the East Cleveland Rail-| T } 
| a display in one of the club rooms of the West Hotel that 


road Company, stated that they were now operating thirty 
motor cars to their full satisfaction; and, in answer toa 


question by Mr. J. G. Jenkins, of Brooklyn, stated that, | 


comparing August and September of this year and last 
year on one of their brenches, the increase amounted to 
15 percent. He also stated that 1,200 horses were sup- 
planted by an engine of 535 h. p. ° 

Mr. J. H. Monks, General Manager cf the West End 
Railway Company, of Boston, stated that they had now in 
operation 50 motor cars, operating some 30 miles of road, 
and that probably 130 motor cars would be in operation by 
Jan. 1. Mr. Monks, in answer to a question, remarked 
that he could safely state that the experimental stage was 
passed. He also stated that the increased traftic out to 
Franklin Park would necessitate the running of cars 120 in 
the hour, which he wes satisfied the system could safely 
stand, 

On the question of road construction, Mr. Monks stated 
that on their electric lines they are taking up the old stringer 
flat rails and putting down 78 and 66-pound Johnson rails 
on chairs, and also some Providence girder rails. He also 
stated that no difficulty whatever was experienced in ob- 
taining permission to erect poles by adjoining property 
owners. 

Dr. W. L. ALLEN, of Davenport, Ia., remarked that the 
repairs on five cars for one year amounted to $1,680, and 
that the earnings had increased very largely, amounting to 
nearly 50 per cent. 

Mr. T. J. EvANs, of Council Bluffs, stated that they were 
operating their road at an expense of 4 cents per mile, in- 
cluding everything except the interest and the wear and 
tear of machinery, but that with an increased number of 
cars now in operation the expense would be considerably 
reduced, They operate at 500 volts, and probably all his 
men and he himself had taken the current without harm. 
The road operated perfectly last winter in snow and sleet, 
and the cars kept to schedule time. Mr, Evans also stated 
that they had never burned out a motor on the line, and, 
though minor difficulties have been experienced, they have 
never been obliged to send away a machine for repairs. 

Mr. 8. H. SHORT, of the Short Electric Railway Com- 
pany, Cleveland, Ohio, gave a brief description of his 
system, and stated that the expense for operating in 
Huntington, W. Va., was about 24 cents per mile, 

Mr. k. H. JoHNSON in a few brief remarks pointed to 
the pioneer practical work of Mr. Sprague at Richmond, 
from which the whole late and sudden development, in his 
opinion, dated. 


NOTES AND EXHIBITS. 


C. C, Warren, manager of the Leonard & Izard Com- 
pany, Chicago, dropped in at the West on Tuesday. 


Frank Stewart and Clinton B, Osgood looked after the 
interests of the Sprague Equipment Company, of Chicago. 


J. H. Shay, of Chicago, looked after the interests of the 
Chas. Munson Belting Company, in his usual enterprising 
fashion, 


The Sprague Company carried a half page card in the St. 
Paul papers that attracted much attention during the con- 
vention. 


Holmes, Booth & Haydens, of New York, were ably 
represented by Mr. J. L. Barclay, their Chicago repre- 
sentative. 

The United States Steam and Street Railway Advertising 


Company, of Boston, were reprosented by Wm, F, Carlton 
and rge Kissam. 


The Short Electric Railway Company, of Cleveland, had 


attracted universal attention. Two 15h. p. Brush motors 
with static copper shield covering the outside of fields. 
were supported on a fully equipped Bemis truck provided 
with noiseless iron gearing with wooden web and combined 
rawhide and wrought-iron pinion wheel. Every part of 


'the truck being exposed to observation, ample oppor- 


tunity was atforded for noting the thorough work- 
manship shown. There were also on exhibit separate 
gearing and pinion’ wheels, insulated pole _ tops, 
special fuse boxes holding five or more fuses, by the em- 
ployment of which all delay in operating a car is avoided 
should a fuse blow out; a mechanical splicing tube for con- | 
necting trolley wires without the aid of solder; trolley 
sliding sleeves with wearing strip that will last during a| 
thousand mile run, and can then be replaced at a cost of 
but three or four cents. Prof. Sidney H. Short, the presi- 
dent and general manager of the road, established his 
headquarters in the gentlemen’s reception room at the 
West, and had as his assistant T. E. Adams, of Cleveland. 
Mr. Alexander Kempt, of Chicago, assisted Prof. Short in 
extending the courtesies of the occasion to visitors. 

Colonel J. B. Speed and Miss Olive Speed, of Louisville, 
were in attendance. 


The exhibits of street railway supplies were numerous, 
and attracted much attention. The display made by the 
Sprague and by the Short Companies are referred to else- 
where. Car heaters were shown by the National Car 
Heater Company. of Chicago; the Michigan Stove Com- 
pany, of Detroit; the Baker Heater Company, of New 
York, Ruis of various types were shown by the Johnson 
Company, of Johnstown, Pa.,and Wm. Wharton, Jr. & Co., 
of Philadelphia. Car wheels were exhibited by the Peck- | 
ham Street Car Wheel and Axle Company, of New York, 
and by the Garrett & Apperson Company, of Little Rock, 
Ark., and the Baltimore Car Wheel Company, of Baltimore, 
Md. Fare registers and boxes were shown by the Meaker 
Manufacturing Company, of Chicago ; the Lewis & Fowler 
Manufacturing Company, of Brooklyn. Headlights and 
car lamps were displayed to advantage by the Adams & 
Westlake Company, of Chicago. Floor matting.—The 
Chicago Wood Mat Company displayed their specialty. 
Varnishes, etc.—Pomeroy & Fisher, of New York, had a 
neat display of varnishes, paints, etc., while Murphy & 
Co., of New York, were represented by T. F. Man- 
ning, and Valentine & Co. by Nat. P. Lane. Post & 
Co,, of Cincinnati, would have had a display had the 
samples arrived in time, but their interests were well cared 
for by Mr. H. E. Keeler, of Chicago, who was ever present. 
Wood hames, bell hooks, ete,. were displayed by Pratt & 
Litchworth, of Buffalo. The Vogel & Whelan Cable kail- 
way Company, of New York, exhibited a model of the con- 
duit system employed. Also a full size grip in use on their 
cable lines. Street cars and car trucks were shown by the J. 
G. Brill Company, of Philadelphia; the St. Charles Car Com- 
pany, of St. Charles, Mo., represented by Superintendent A. 
Rapp; while the interests of the John Stephenson Com- 
pany, of New York, were thoroughly cared for by Mr. D. 
W. Pugh, with whom every delegate appeared to be on 
most excellent terms, judging from the amount of hand- 
shaking and the goodly reception everywhere accorded 
him. W.S. Louttit represented the Pullman Car Com-}| 
pany, Chicago; F. W. Brownell looked after the interests | 
of the Brownell & Wight Car Company, St. Louis; J. M. 
Moan, of the Robinson & Moan Car Company, Minneap- 
olis, extended cordial welcome to all delegates; J. G. 
Stearns represented the Bemis Car Box Company, of 





| Springfield, Mass, 








The total expense of this road figures at 14 cents per| Irwin J. Beaumont, the St. Paul representative of the| .To Tint Incandescent Lamps or Are Light Globes. 


Through the kindness of Mr. Arthur S. Huey, of Minne- 
apolis, we present the following recipe for tinting bulbs 
that may be useful to some of our readers: Prepare the 
glass by thoroughly washing in soap and water and drying. 
Then dip in bath (made by beating up the whites of two 
eggs in one and a half pounds or pints of water and filter- 
ing) and hang uptodry. Dissolve the aniline color in 
photographer’s common collodion. Red or blue aniline 
will form clear solutions, while the green solution will 
require filtering. Yellow aniline forms a handsome 
color, but the surface of the glass presents a frosted 
appearance after the application. Violet and purple 
colors may be obtained by combining red and blue in 
different quantities. When the solution is ready dip the 
prepared glass bulbs therein; hang up to dry, and finally 
pass a current through the bulb for half an hour, that the 
heat thus generated may harden the coating of the collo- 
dion, or place in a currrent of air. The preparation caf 
easily be removed with alcohol or sulphuric ether, but is 
not affected by water. Experience has shown that the 
best results are obtained by not using too much aniline. 
Make the color light rather than deep, and apply two or 
three coats. 
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Meeting of the Sprague Agents at Minneapolis. 


The general agents of the Sprague Electric Railway and 
Motor Company, with the officers of that company, held 
their semi-annual meeting at the West Hotel in Minneapolis, 
on Oct. 14, 15 and 16, at the conclusion of which they at- 
tended the meetings and participated somewhat in the 
deliberations of the American Street Railway Association. 

The meetings being primarily of a business character 
were held with closed doors, thus enabling the participants 
to freely discuss the various matters brought up, especially 
such topics as referred to the technical features of the 
Sprague system and organization for special work in new 
fields, especially in the department of mines and irrigation, 
which is now being so thoroughly covered by the former 
general manager of the company, Mr. H McL. Harding, 
from his headquarters in Chicago. 

Reference was made to the brilliant record the Sprague 
Company has established in electrical railway work and of 
the large number of roads in successful operation, a list of 
which was furnished to each delegate by THE ELECTRICAL 
‘WORLD. 

Valuable and instructive addresses were made by Mr. E. 
H. Johnson, president, Frank J. Sprague and the Hon. 
John 8. Wise, and were listened to with marked attention, 
and the discussions that followed brought out many points 
of interest and value to all. 

At one of the meetings Mr. Sprague gave an interesting 
account of his trip abroad, and of what he observed at the 
Paris Exposition. He referred especially to the enormous 
power of the dynamos found in Europe. where a 600 h. p. 
machine is not considered extraordinary. Comparison of 
progress and detail of mechanism showed that we were far 
ahead in this country. 

Regarding the absence of an extensive exhibit, Mr. 
Sprague said that owing to the crowded condition of their 
business it was simply impossible to make a display, but 
that circumstances had permitted the securing of a car that 
arrived in the city en route to Tacoma, and the same had 
been placed on a short length of track laid near the West 
Hotel. Thecar was a narrow-guage improved Pullman, 
having wheel and track brakes and four sand boxes that 
will be required for use on the 13 per cent. grades to be en- 
countered in hilly Tacoma. The truck was of the improved 
Brill form and supported two 15 h. p. Sprague motors. The 
grade of the exhibition track was about four per cent., and 
the current required was furnished by the central station. 

One of the most interesting discussions had was the ex- 
planation of the legal controversies between the electric 
railway companies and the telephone companies. The Hon. 
John 8. Wise was called upon by the Electric Railway 
Association to state what controversies had arisen, and the 
result of such litigation. As the general counsel for the 
Sprague Electric Railway Company Mr. Wise has been 
counsel or consulted in all the litigation which has taken 
place between the telephone companies and the electric 
railways operating under the Sprague system. These 
controversies have arisen in Akron, O., Harrisburg, Pa., 
Chattanooga, Salt Lake City, Cincinnati and elsewhere. 
The effort has been made in various places by ‘the 
telephone companies using the grounded circuit to obtain 
injunctions against the electric railway companies for 
dileged disturbances of the telephone wires, and failing in 
securing injunctions, the effort has been to recover dam- 
ages in actions at law for such interferences. Up to the 
present time Mr. Wise reported that no telephone company 
had succ2eded in obtaining an injunction against the 


electric railways, and no action for damages com- 
menced by the telephone companies has ever been 
successfully prosecuted to a judgment. In one or 


two cases, for the sake of peace, amicable adjustments 
have been made between the telephone company and 
the electric railway companies, by which the cost of neces- 
sary changes in the telephone construction was divided be- 
tween the two. Mr. Wise proceeded at length to state the 
reasoning and the authorities upon which the electric rail- 
way companies have contended that they are not liable in 
any form of action for such disturbance, and qualified his 
argument by decided cases which satisfied his audience that 
he had given the matter thorough study, and that the law is 
on the side of the electric railway company. In his remarks 
he took occasion to say that this question of liability of 
electric railways was one in*which all electric railways 
were interested, no matter under what system they were 
operating, and he expressed a willingness to furnish the 
argument and authorities in favor of the railways to any 
company with whatever system having legal controversy 
with the telephone companies. 

Among those present were: Edward Blake, Boston, pres- 
ident; P. A. Dowd, New York, secretary and treasurer; 
Frederick J. Sawyer, Boston; E. E. Higgins, Buffalo; G. 
W. LaRue, New York; A. H. Chadbourne, Philadelphia, 
Win. Hazleton, J. L. Barclay, C. M. Barclay, Chicago; 
J. R. McLaughlin, Detroit; C. W. Foote, Cleveland; J. G; 
White, Omaha; D. W. Guernsey, St. Louis; Mr. Jaynes. 
San Francisco: H. McL. Harding, Chicago; R. B. Smith, 
Washington, D. C.; S. Z. Mitchell, Seattle; J. R. Barnard, 
Asheville, N. C.; Mr. Jones, Wyoming; C. M. Ayers, Grand 
Rapids, Mich.; C. P. Stephens, F. Dowd, Denver; M. D. 
Barr, Canada; Wm. Oswald, New Orleans, La.; W. T. M. 
Mottram, Dallas, Tex.; W. R. Ingalls, Indiana; Dugald C, 
Jackson, Kearney, Neb. 
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Mr. P. A. Dowd, the affable secretary and treasurer of 
the association, won the friendship of the visitors by the 
kindly courtesies extended to all. 
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Dr. Waldo at the New York Electric Club. 


The first meeting of the lecture season at the New York 
Electric Club was held on Oct. 17, there being a large at- 
tendance. The programme was somewhat varied in 
character, consisting in an address by President Gilliland, 
a paper by Dr. Leonard Waldo on ‘‘ Some Casual Ideas 
Concerning the Requirements, Possibilities and Risks of 
the Electric Club,” and ending with a most enjoyable 
musical treat in the way of baritone solos by Dr. Carle E. 
Dufft, with Mr. Albert, J. Holden as accompanist. Dr. 
Waldo’s remarks were right to the point and were thor- 
oughly appreciated. In commencing his address he said: 

** Most of us are somewhat familiar with the require- 
ments, at least the financial ones, of the club; perhaps we 
have never thought of any other possibilities than those 
which occurred to the dog when he had his day, and as to 
there being any risks, it is supposed that our insulation and 
our insurance is such that we have reduced risks to a 
minimum, besides which a number of our brightest co- 
workers have shown clearly to the public at large that there 
can be no, at least fatal, risks connected with electrical 
machines, social or otherwise. 

‘‘Our club is a peculiar one; unlike the Electric Light As- 
sociation, we are democratic, and our list of members in- 
cludes those who invent, and those who construct, and those 
who make, and those who sell, and those who describe. 
And then there is that additional class who lead us into the 
courts of the law, and too often into the temples of injus- 
tice, and who teack us how to spend the money of our 
stockholders in litigation.” 

The speaker then said the first thing which strikes one is 
that the club is a meeting ground of practical and scientific 
men, because there they had the meeting of the three 
parties to electrical progress—the capitalist, the inventor 
and the engineer. In contrasting the theoretical with the 
practical people who assemble at the club, he said that 
in the union of pure and applied electricity there is a very 
exceptional opportunity to dispel much of the estrange- 
ment which has existed between these two classes 
of human workers; nowhere else are the results of the 
highest science so equally applicable to the progress of the 
race, no place else is better than the arena of a social and 
professional club. The field of practice always represents 
the powers that be; these are always conservative and fear- 
ful of innovation. It was maintained by the powers of the 
church, whose conception of the physical heavens was 
rudely disturbed by the immortal Galileo, that, though his 
telescopes were trustworthy so far as terrestrial objects 
were concerned, yet they were utterly misleading when 
directed towards the heavens. 

One of the first requirements of the club, the lecturer 
said, is a library, although he afterward qualified this 
statement by saying that, ‘‘ We may live without books, 
but not without cooks,” might not be a bad inscription for 
the walls of the club. As for establishing a laboratory, he 
was not so enthusiastic. A book is not apt to be rendered 
unserviceable to one man because another reads it, but he 
was very much afraid that were galvanometers to be used 
by one observer they would be quite useless to the habits 
and individualities of another. In short, he thought it 
quite a complicated and unfeasible undertaking to main- 
tain a laboratory. 

In regard to the danger of overhead wires and the feasi- 


bility of putting them underground, the speaker said: ‘‘It | 
is not so difficult to make the current keep its proper path | 


by outward insulation, but it is very ditticult to make the 
insulation stay where itis put when attacked by the chemi- 
cal destroyers in the air and the physical accident of storms, 
cuts and blows. As to burying such conductors, about all 
that can be said is that they will make a very lively grave- 
yard for some of their mild-mannered and inoffensive tele- 
phonic and telegraphic fellow-corpses.” Dr.Waldo also rec- 
ommended offering prizes for the best papers to be read be- 


fore the club. The Cobden Clubin England, which isan ar- | 


dent supporter of the new political economy, has established 
this custom, which it might be well to imitate. Our cosmo- 
politan position lends a peculiar attractiveness to young 
students to any prizes that might be offered of this kind, 
and he thought that the club could safely count upon an 
active interest being taken in the question of competitive 
papers being submitted to a committee of the club by stu- 
dents in the professional schools and by young men in the 
actual service of electrical companies. The successful 
papers might be printed by the club as having received the 
club prize. The speaker also thought the purely social side 
of club life might show itself more than it has by a cultivation 
of foreign relations. The club is the natural place of enter- 
tainment to the foreigner, and there is no city in the Union 
in which club life enjoys such perfection as in New York. 
‘‘A very little outside experience,” he said, ‘‘will satisfy 
any member that we are regarded as representatives, and 
it behooves us jealously to guard our reputation for hospi- 
ality. It seoukt be at the rooms of the club and around 
our own festal board that the ‘impression of America’ of 
our foreign professional associates first finds expression. 
It is not a bad idea to extend the social advantages of the 
club to a certain number of foreign honorary members, 
and thus to have them feel continuously with us. 

** We should make it a point to include in our member- 
ship the strong men and the broad-minded men who are in 
each of the classes of electrical industry which have been 
referred to, and I think the risks of the club would be 
lessened if we were able to provide positive entertainment 
certain nights of the year. The club papers might border 
upon the lines of comedy, or of finance, with equal benefit 
to the club ; and it might often happen that a programme 
of several numbers would prove entertaining and in- 
structive as well; a bit of music, a sketchy poem, a novel 
piece of apparatus are all within the scope of club nights. 
On more pretentious occasions the club might hold con- 
versaziones to which ladies are invited, and which by a 
little concurrent action could be made extremely attractive 
to those objects of beauty and joy in the neighborhood of 
which the most dangerous of sparking occurs.” 

In concluding his remarks, the doctor said: 

‘** And now, gentlemen, I feel that in your thoughts you 
are accusing me of a bit of idealization concerning our 
club and its possibilities. You think that in the busy life 
of the members you have best personal knowledge of that 
there is scant time for the work necessary to the club’s 
growth. Ican only remind you of the truism that it is the 





‘we a 
busy men who have time for hard work in any direction, | 


and trees and ideas must be planted before they grow. 
Our club already has influence and reputation. The lines 
I have indicated will add to the good strength of the one 
and to the lustre and wideness of the other. 
our club acitadel of culture and professional progress, and 
we can rise ever upward till we realize, with the golden- 
haired little child, that ‘ the stars are made of lightning.’” 


At the conclusion of the address Dr. Waldo was asked | 


to give his views upon electrical execution, in view of the 


fact that it is a pretty live topic just now and was indirectly , 


alluded to in his interesting remarks. He said: ‘‘I think I 
am one of the majority in regard to the electrical execu- 
tion. I think our views have all been ingeniously ex- 
pressed between the lines of the various pieces ef expert 
testimony for the edification of the public concerning the 
fatality of electric currents. I do not think that we ought 
to be put in the position of introducing a new monster 


for the destruction of those whom the law has 
plenty of opportunity for removing in other ways, 
and I feel that there is a good deal of jus- 


tice in the plea that to execute by electricity is to give the 
unnecessary horror of tradition to that which is a power- 
ful agency for good, and which, in its birth, is entitled to a 
fair start on its career through the civilization of the cen- 
turies to come. I think that there are abundant means for 
the execution of criminals which are utterly free from any 
ethical objections, and it has always seemed to me a burn- 
ing shame that we should be called upon to help to explain 
the agent, the knowledge of which is for the good of man- 
kind, for the purpose of adapting it to the execution of 
criminals. I am quite sure that is the opinion of all the 
strong, earnest thinking electrical people, of those who are 
doing the world’s work in electricity; and it is a pitiable 


thing when committees are appointed and courts of in- | 
vestigation take the matter up of seeing whether this new | 
and useful and powerful and elegant agent can be prosti- | 
tuted to such purposes as the willful destruction of life.” 


(Applause.) 


Mr. TOMLINSON moved that the address of Dr. Waldo, | 
when printed, be referred to the trustees with instructions | 
that they report back to the next meeting of the club | 
some plan of action having in view the carrying into effect | 
Mr. Tomlinson | 


the suggestions made in the lecture. 
thought there were a great many recommendations in the 
lecture which should receive very careful consideration— 
not only the suggestions in reference to a library and 
prizes, but others. He said that his mind was directed 
chiefly to a suggestion which ran through the entire ad- 
dress, 7. e., that this club asa club should occupy a more 
definite position than it does, and take a greater inter- 
est in the various matters that may become the subject of 
legislation. 

The motion being passed, President Gilliland said that it 
had been customary to present a report of the condi ion of 
the club on the occasion of the first meeting; but as many 


of the members had been away this season in Europe a | 


longer length of time than nsual, this work had been 
delayed, and at the next meeting such a report would be 
presented, which the president thought would be gratify- 
ing to the members of the club. ; 

An excellent collation was served after the adjournment, 


;and the evening will be remembered as an exceedingly 


pleasant one. 


The Westinghouse Company on the Sawyer-Man Lamp | 


Decision. 


In issuing the decision by Judge Bradley in pamphlet 
form, the Westinghouse Electric Company takes occasion 
to preface it with a statement, from which the following is 
taken : 


The case will be immediately appealed to the Supreme | 


Court of the United States, and the question of the validity 
of the patent cannot be finally settled until the appeal is 
decided by that Court. If that decision is in our favor all 
users of incandescent lamps having carbonized fibrous or 
textile illuminants will be liable to us; if against us, they 
will not be liable under this particular patent, although we 
believe that they will be liable under other patents owned 
by us. It will be about three years before the case can be 
reached in the Supreme Court. 

If this Sawyer-Man fibrous carbon patent were the only 
patent for the manufacture of incandescent lamps, it might 
be thought that the public would be free to make them. 
But such is not the case. There are other patents owned 
by us which are just as essential tothe mauufacture of an 


| incandescent lamp as the fibrous carbon patent, and are for | 
processes necessary to ‘‘ make the light economical and | 


convenient of use for domestic purposes.” Among these 
processes are the Sawyer-Man and Weston methods of 
treatment in hydro-carbon liquid or vapor to render the 
carbon hard and of uniform resistance throughout, the 
Sawyer-Man method of driving off the occluded gases, 
without which no incandescent lamp is practicable, and 


the Weston method for bringing all carbons to a predeter- | 


mined resistance, so 
can be used on 


that a large number of 
one electric circuit. These 
other necessary processes, and the apparatus re- 
quired in their use, are covered by the patents of 
Sawyer-Man, Weston and Maxim, all of whom were en- 
gaged in this great work prior to and coincidentally with 
Edison. Their importance is not minimized by the fact 
tbat they are not referred to in the following opinion, for 
the reason that they were not on trial, the case having re- 
lation solely and only to the Sawyer-Man fibrous carbon 
patent. The high merit and importance of the work of 


lamps 
and 


Sawyer and Man is shown by the fact that the Edison Com- | 


pany purchased their British patent on the hydro-carbon 
treatment and occluded gas process, and that this patent 


has been sustained in repeated trials by the English courts | 


in the interest of the Edison-Swan Company, of London, 


who thereby have secured a virtual monopoly of the manu- | 


facture of incandescent lamps in Great Britain. 

Suits are now pending against the Edison Company on 
our Sawyer-Man occluded gas patent, and against the 
Schaefer and Bernstein Companies, of Boston, and the 
Heisler Company, of St. Louis, on the Weston treatment 
patent. 

The Thomson-Houston Electric Company use these pat- 
ents under license from us, in the manufacture of lamps 
for use with their generating apparatus. 

Whatever may be the result of our appeal in the fibrous 
carbon case, we feel entirely confident of ultimately secur- 


ing control of the manufacture of incandescent lamps | 


under these other fundamental patents. 


We can make | 


Special Correspondence, 


NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD, 
167-177 TIMES BUILDING, NEW YorRK, Oct. 21, 1889. 


The Electrical Accumulator Company.—Mr. EB. V. 
Baillard, expert of the company, has just returned from Waterloo, 
N. Y., where he has installed a plant of 126 cells of 15 L type for the 
Edison central station in that place. Mr. Baillard has gone on to 
| Norfolk to do some other work of like nature. The Electrical Ac- 
| cumulator Company are furnishing large quantities of accumulators 
| to the Pullman Company for train lighting. They have also recently 
| closed a contract to furnish accumulators for the plant in the Me- 
| tropolitan Museum of Art, Central Park. 

Mr. Charles Cuttriss, the electrician of the Commercial Cable 
| Company, and one of the most thoroughly trained men in the coun 
| try, has opened an office as consulting electrical expert and engineer 
at Room 116, Drexel Building, Wall street. It may not'be generally 
known that Mr. Cuttriss was at one timein the laboratory of Sir 
| William Thomson. That distinguished electrician will have none 
but first-class men around him, their association with him being 
enough to stamp them as possessed of the highest attainments. Mr 
Cuttriss has only recently opened his office, and I am glad to see 
| that he has already been retained as expert with Mr. W. Maver 
| Jr., by Coroner Schultze, for the investigation into the death o 
| lineman Feeks. It is some satisfaction to know that the officials o 
| the city are intelligent enough to secure the services of such com 
| petent men, and do not allow themselves to be imposed upon by 
those who, under the excuse of giving disinterested expert advice 
are endeavoring to play their own little. game and forward their 
| own mercenary projects. W. T. H. 





NEW ENGLAND NOTES 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 8, Cook Building, cor. Franklin and Congress Sts. 
Boston, Oct. 19th, 1889. 


Mr. L. H. Bogers, the New England representative of the 
Brush Company, reports having secured a very important contract 
and will now supply a 1,000-light Brush alternating outfit to the 
Haverhill, Mass., Electric Light Company. This contract has been 
| secured after a most thorough investigation and the briskest com 
| petition. Mr. Rogers expects to follow up this triumph with severa 
| others. 

Thomson-Houston Electric Company.—aA telegram was 
received in Boston this week stating that the Thomson-Houston 
had acquired a controlling interest in the Brush Electric Company, 

| of Cleveland, O., on a basis of a total capital of $3,250,000. Great 
excitemement has been caused in the street by this statement, and 
all sorts of contradictory rumors have been floating around. I 
have it, however, on excellent authority that it is a fact that such 
a sale has been made, and that the Thomson-Houston Company now 
virtually control the Brush Company, but that the price has been 
exaggerated. It is understood that the Thomson-Houston Com- 
pany are well satisfied with the price, that the terms of payment 
are very easy, and amply provided for. The plant at Cleveland 
will be of good service to the Thomson-Houston Company, who are 
overcrowded with orders in all their departments, and are at pres- 
ent running twenty-three hours out of the twenty-four. 

| A.C. 8. 


PERSONALS, | 
Mr. W. H. Baker, formerly prominent in the Western Union 


management and lately private secretary to Mr. T: N. Vail, has 
become vice-president of the Postal Telegraph Company. 











Mr. Geo. B. Prescott, Jr., will read a paper before the 
American Institute of Electrical Engineers on Oct. 29, on methods 
of using accumulators in electric lighting. The paper will be one 
of great interest to the profession. 


MISCELLANEOUS NOTES, 


Low Tension Arc Lamps.—The Electric Construction and 

Supply Company, 18 Cortlandt street, have shrewdly availed them- 

| selves of the recent agitation about high tension to bring forward 

| their Kinsman low tension arc lamps for incandescent circuits. <A 

| number of these lamps have been placed outside the Sun building 

and have been greatly admired every night by thousands of passers 
by. 

Pooling Wire Rod Interests.—It is said that the manu- 
facturers of wire rod and barbed wire are “pooling their issues.’’ 
The mills that have entered the organiza‘ion are the Washburn & 
Moen Company; the Worcester Wire Company; Oliver & Roberts, 
| of Pittsburgh, the Cleveland Rolling Company, the St. Louis Wire 
| Mill Company, the American Wire ,Company, and John A. Roeb- 

ling’s Sons Co. 


| ~ BUSINESS NOMICES, 











Mr. J. L. Ullrich, of J. L. Ullrich & Co., 108 Liberty street, 
is actively pushing his business in stylographic and fountain pens 
among telegraphers and other electrical people, His goods are ex 

| cellent, being cheap and durable. Those interested should send 
| for his circulars. 

Battery Cut-Out.—Attention is called to a simple device for 
disconnecting gas-lighting batteries if accidentally grounded. It is 
| cheap, sensitive, never needs watching, and has no clockwork to be 

kept wound. Terms furnished by the Electric Supply Company, of 
| Syracuse, N. Y.. No. 105 South Warren street. 
| Patterson, Gottfried & Hunter (Limited), 146-148 Centre 
street, carry a complete stock of brush copper, celluvert fibre 
oiled paper, hard rubber, rod and sheet brass, brass, copper and iron 
| wire, self-hardening tool steel, set and cap screws, machine bolts, 


| machine and wood screws, taps and dies, files and twist drills 
blowers and forges, machinery, tools and hardware, gear wheels, 
wood pulleys, shafting hangers and belting. General factory sup- 
| plies. 
EASTERN OFFICE OF THE BRUSH ELECTRIC COMPANY, 
o¥ CLEVELAND, O. 
New York, Oct.4, 1889 


J 
Messrs. Chas. A. Schiecren & Co., 45-51 Ferry street, City. 
GENTLEMEN: Weare in receipt of your favor of October 3, re- 
questing an opinion on the perforated electric belting. In reply 
we beg to state that we have used this belting in a large number of 
our installations and it has given perfect satisfaction wherever put 
in. Truly yours, THE Brush EI ECTRIC COMPANY. 
By 8, M. Hamill, Jr. 
| Magnolia Metal.—The chief engineer of toe steamer “Richard 
| Anning” makes a remarkable report on the brasses on board that 
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craft when in the Mediterranean: ‘“‘ The fore bottom end began to | all over the world. It has been recently indorsed by the leading Houston’s Electrical Dictionary continues to be well re- 
run with the chill off near St. Vincent, and was hourly getting | engineers and government at Washington. Any further particu-| ceived. The New York Sun says: “‘ Edwin J. Houston has written 
more so. When we got into smooth water in the Mediterranean I | lars will be promptly and cheerfully furnished by the Rau Patent | a ‘Dictionary of Electrical Words, Terms and Phrases.’ (The 
stopped and took it adrift, and found it was not getting its oil. The | Oil Can Company, 42 and 44 Michigan street, Chicago. W. J. Johnston Company.) The book is very attractively 
soldering on the oil cup had become loose, and. the oil was running A Superb Catalogue.—We have received from the Flectrical | prepared. The definitions are lucid, the print is clear and 
out instead of down the pipe. However, the brasses are none the Supply Company, of Chicago, a copy of their new illustrated cata-| handsome, the abundant illustrations are excellently prepared. 


worse.” The brasses referred to were lined with ‘ Magnolia” | logue, No. 560, describing their electric light and power supplies. In | The volume contains upward of 600 pages. What a puzzle it would 
metal. | it we find only the latest and most improved devices for adaptation | have been to the Seven Wise Men of Greece!” The Brooklyn Eagle 
to commercial electricity in these branches. The book is indexed | says: ‘‘The W. J. Johnston Company, of New York, issue ‘A Dic- 
ROCHESTER, N. Y for ready reference, and great care has been exercised in its com-| tionary of Electrical Words, Terms and Phrases,’ by Prof. E. J. 
The Woodbury Engine Company, Rochester, N. Y.: pilation to the end of accuracy and the exposition of detail. The | Houston, of the Central High School and the Franklin Institute, 
GENTLEMEN: We deem it but justice to state that the two Wood- | company have also embodied many tables for reference and prac- | Philadelphia. It is an ample volume of 650 pages, with about 400 
bury patent automatic cut-off self-contained -high-speed engines | tical suggestions for wiring, that have been prepared especially for | illustrations to assist in defining its '2,500 terms and phrases, which 
supplied by you for our company, together with the boilers, their this catalogue. Wedonot know of any publication to compare | are also referred, in general statement, to the principles of electrica) 
fixtures and fittings, are highly satisfactory to us. Up to this writ- | with this for size, beauty and copiousness of valuable information. | science under which they belong. Cross references make it easy to 
ing, from the day that our first trial trip was made, we have had| parchmentized Fibre is the newest, and said to be one of the | find definitions as well as words. The book is handsomely printed.”’ 
no trouble with your engines. They have always been in position | non-conductors of electricity now on the market. It is made in| The Railroad Gazette says: “ This isa handy volume of 656 pages 
to furnish power. We are satisfied to the fullest exteat of the mean- | sheets, rods, blocks and tube, and can be worked into any shape | the character of which is indicated by its title. There are over 
ing of this word with the manner in which you have kept your | desired by the trade. Its low cost makes it a valuable substitute | 2,500 words and phrases, each of which is printed in heavy-faced 
agreement with ics. | for hard rubber, and permits of its use for telegraph instruments, | type, quickly distinguishable from the descriptive matter that fol- 
We take this occasion to say to you, as we have personally, that | electric light switches, cut-outs, and test instrument bases, as well | lows. This plan makes the ideal work of reference, typographically. 
you are at liberty to refer to us at any time. as for all applications where a first-class non-conductor and solid | There are about 400 illustrations, covering a great variety of elec- 
Respectfully yours, A. T. SOULE, material is needed, including magnet covers, commutator sections, | trical devices and processes, which, together with the extensive 
President Rochester Electric Railway Company. | armature parts, motor parts, and all parts of the finest electrical | and careful definitions given of all important terms, serve to make 
Rau’s ** Perfection®? Oil and Benzine Can.—One of the | instruments. Ii is made in all thicknesses, from a few thousandths | the book more of an encyclopedia than a dictionzry. So far as we 
latest and best known inventions of Mr. Jno. Rau is the “Perfec- | of an inch to any size desired. It can be bored or stamped without | have been able to examine it, the definitions seem to be clear and 
tion” oiland benzine cap, which is guaranteed by the manufac- | the least danger of cracking, and worked in a lathe. Messrs. | accurate, though the author modestly states that inaccuracies and 
turers to save its cost in time and oil each week. It is doubtless the | Patterson, Gottfried & Hunter, 146 to 150 Centre street, New York | doubtful definitions are probably somewhat numerous. The work, 
most simple, durable and economical can on the market, and one | are the sole agents, and carry a full line always in stock with their however, is a pioneer, and the science to which it refers is growing 
that will be used almost universally among exgineers and mechanics | 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


‘TS ISSU 5 aper read by Lieut. Patten before the American Institute Elec- 
PATENTS ISSUED OCT. 15, 1889. Pical Engineers. See ELECTRICAL WORLD, Sept. 28, 1889. 


413,112. Electrode for Secondary Batteries; Henry Tudor, 





THE ROCHESTER ELECTRIC RAILWay COMPANY, } 











8 governor, an oscil’ating current controller connected with 
the speed governor and a counter oscillating spring adjustably 
connected with the current controller. 





625,92%° Secondary Retnes\ Peas B. Corpenter, at Den- t + : eae Lona as tae Patented 
ver, Col. Application dec. 26, . A perforated electrode | 412,932. Sy t Distribution by Alternating Elec- uxemburg, Germany. Application file ay 21, . Patente 
ce eS g . 7 z in Belgium Oct. 30, 1886; in France, Nov. 2, 1886, and in England, 


for secondary batteries, composed of cerussite made into com- 
ressed tablets and inclosed in a perforated case composed of 
ead or any alloy thereof. For description see p. 276, this issue. 


412,758. Electrie Circuit Closing Device; William C. 
Johnson, of Lynn, Mass. Application filed March 31, 1888. 


In | 


combination an electric circuit, a suitable casing, contact points : 


within the same, one of said points being movable and a covering 
rigidly seciired to the casing by its edges, whereby dust 
is excluded therefrom, the covering being covered with a flexible 
material and arranged independent of the movable contact point, 
but in proximity thereto, in order to move the same when 
pressed upon. 


412,818. Klectrical Switch Board; James J. Wood, of 
Brooklyn, N.Y. Application filed Dec. 14, 1887. The combination, 
in a switch board, of two terminals adapted to be introduced in 
the circuit and formed with horizuntal socket holes, with two 
switch pins adapted to fit said holes, a handle fastened to each 
pin and projecting angularly therefrom in such direction that 
when the pin is in its normal position in the socket the handle in- 
clines dowuwardly, and a flexible conducting loop or cable se- 
cured at each end to the = and passing through and issuing 
from said handles, whereby the flexure of the cable at its junc- 
tion with the handles is reduced, and by its weight it tends to 
hold the pins in their normal position in the sockets. 


412,845. Push Button; George E. Ely, of Rochester, N. Y., 
Assignor to Louis T. Riggs, of same place. Application filed 


tric Currents 3 Oliver B. Schallenberger, of Rochester, As- 
signor to the Westinghouse Electric Company, of Pittsburgh, 
Pa. Application filed Aug. 25, 1888 The combination of an 
alternating current generator having armature coils producing 
currents differing in phase and connected in series, translating 
devices connected across the extremities of these coils, and motor 





No. 413,151.—ELEcTRIC RAILWAY CAR. 


circuits derived, respectively, from the portions of the winding 
included bet ween the extremities and a point intermediate there- 
to. See illustration. 


March 6, 1889. The invention consists of an improved form of but- | 412,933. Discharge Device for Dynames; Oliver B. Schal- 


ton consisting of two sections with a compressed spring between 
them connected by readily fusible solder, the solder connection 
being so located that no strain will come uponit in the operation 





No. 413,011.—GLospr PROTECTOR FOR ARC LAMPS, 


ef the button by the hand, nor will it be liable to be melted or 
broken accidentally. . 


412,854. Dynamo Electric Machine; John Angustine 
Kingdon, of London, Eng. Application filed May 28, 1888. Patented 
in England Dec. 2, 1886; in France Sept. 8, 1887, and in Belgium 
Sept. 12, 1887. A chain of soft iron laminated inductors separated 
from one another by non-magnetic spaces, and connected by side 
links or equivalent discs, so as to be applicable to the periphery 
of a fly wheel or drum, or to form the periphery of a drum, in 
combination with a series of fixed alternate primary and second- 
ary electro-magnets whose cores are composed of laminated rake- 
eraped plates and wholly or partially surrounding the inductor 
drum. 


412,885. Microphone; Eduard Ferdinand Heydler, of Dres- 
den, Germany. Application filed May 8, 1889. Patented in Eng- 
land April 24, 1889. Ina microphone, the combination, with a 
diaphragm having two connected contact plates thereon, of two 
contacts connected by an elastic connection with the diaphragm, 
oan of the contacts being connected with one terminal of the ceir- 
cuit, 


412,889. Electric Terminal; Charles McIntyre, of Newark, 
N. J. Application filed Feb. 27, 1889. In combination, with an in- 
sulated conducting wire, a cap for protecting the insulation, and 
teeth to bite into said insulation. 


lenberger, of Rochester. Assignor to the Westinghouse Electric 
Company, of Pittsburgh, Pa. Application filed March 6, 1889 
The invention consists in interposing a discharge device between 
the main lines and the generator in such a manner as to prevent 
a difference of potential of such abnormal value as to cause a 
harmful disruptive ee by soumne & discharge to occur at 
lower potential difference through a discharge device. 


412,962. Incandescent Lamp Socket; Osborn P. Loomis, 


of Somerville, Mass. Assignor to the Loomis Electric Manu- 
facturing Company, of New York, N. Y. Application filed Sept. 3, 
1888. The objects of the invention are to guide the lamp ter- 
minals with certainty on to the spring contacts, to prevent the 
possibility of false contact of the lamp terminals with any parts 


of the lamp 


in circuit when the lamp is being put together, and 


412,971. 


413,008. 


413,011. 


to maintain a firm and therefore more perfect contact between 
the same, and to have the key switch only partly under control 
of the operating key, so that upon the initial movement of the 
key the switch will at first respond thereto and will then act in- 
dependently thereof. 

Fire-Alarm Box; George F. Milliken, of Boston, 
Mass. Application filed Aug. 7, 1889. A fire-alarm box provided 
with a keyless esi ooking door or cover, and an aperture 
covered with a plate of easily fractured material. 


Alternating-Current Machine; Charles Ziper- 
nowsky, of Buda-Pesth, Austria-Hungary. Application filed 
April 19, 1889. Patented in England Dec. 27, 1887; in France, Jan. 
17, 1888; in ltaly, March 22, 1888; in Austria-Hungary, June 6, 
1888; in Belgium, July 13, 1888; and in Spain, July 26, 1888. An 
alternating current electric generator, consisting of a fixed arma- 
ture having awarely peeing armature cores and bobbins, and 
a field magnet wheel rotating inside the said armature, having 
outwardly projecting field magnet cores and bobbins, the arma- 
ture and field magnet cores being formed of a number of segment- 
al iron lamine lying in the plane of ro.ation and pressed together 
with interposed layers of irisulating material. 


Globe Protector for Are Lamps; Gustav Carl 
Asmus, of Chicago, I]., Application filed February 23, 1889. <A 
protective lining of mica is put into the lower part of the globe, 
which prevents carbon dust from settling on the bottom and pro- 
tects the globe from the heat of the arc. See illustration. 


413,038. Electric Meter; William Henry Douglas, of Stour- 


bridge, County of Stafford, England. Application filed May 5, 





No. 412,925.—ELECTRICALLY OPERATED ICE-CUTTING 


| 


battery, the combination of a sup- 


April 24, 1887. In a secondar. 1 
surface and an additional coating 


port plate having an oxidize 
of an active matcrial. 


(1) 413,133. Coupling Box tor Electrical Conduits. (2) 
413,134. Method of Making Lateral Connections in 
Undergrouns Cables. —— P. Denison, of Brooklyn, 
N. Y., Assignor to George R. Thompson, of Philadelphia, Pa. Ap- 
plications filed (1) July 27, 1889; (2) September 21, 1889. (1) The 
coupling consists of a lower section having semi-circular ends in 
which the ends of the conduit pipe lie, and a lateral projection 
or tube through which the house connections are passed. (2) The 
method of making lateralor house connections with conductors 
inclosed in conduit pipes, which method consists in cutting out 
the section of the conduit pipe without injuring the inclosed 
conductors or cables making the lateral connection with the con- 
ductors in the pipe, coupling the ends of the conduit pipe by a 
closed sectional coupling, and leading out the house connections 
through a lateral passage in said coupling. 

413,136. Method of Electric Refrigeration; Mark W. 
Dewey, of Syracuse, N. Y., Assignor to the Dewey Corporation, 
of same place. Application filed July 20, 1889. The invention 
consists in establishing an electric circuit having one or more 

arts adapted to be cooled and one or more parts adapted to be 
Coated by the current therein, locating the cooled part or parts 
within or in contact with a receptacle, insulating the receptacle 
from the influence of heat on the exterior thereof, diffusing, con- 
ducting, or dissipating the heat from the heated parts of the 
circuit, and exposing the substance to be cooled within the recep- 
tacle. See p. 274 this issue. 

413,146. Insulator; Louis McCarthy, of Boston, Mass., As- 
signor to Charles Tennant Lee, of same place, and the Gould & 
Watson Company, of Massachusetts. Application filed Sept. 2, 
1889. An electricansulator comprising a box or case with a suita- 
ble case for securing it in position, the sides of said case being 
open for the passage of the wire, and two rolls composed of insu- 
lating material, and placed loosely within said case, said rolls 
being grooved circumferentially to receive the wire. 

413,138. Dynamo Electric Macbine; Gustav Pfannkuche, 
of Cleveland, O. Application tiled May 18, 1889. The armature, 
when built up and in position for operation consists essentially of 
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413,151. 





DISTRIBUTION BY ALTERNATING 
ELECTRIC CURRENTS. 

a skeleton fr me of non-magnetic material concentric to, but out- 

side of the effective inducing influence of the magnetic fields of 


force. The induced coils extend, with their active 
generatin portions, radially through the space _ be- 
tween the opposing pole faces of the two_ sets 


of fleld magnets and the wider inactive portions of these coils are 
arranged concentric with, but outside of, the effective inducing 
magnets, similar in this respect to the body of the armature frame. 
The narrower and inner portions of the induced coils are also ar- 
ranged concentric to the annular space occupied by the magnetic 
fields; but, being arranged upon a smaller circle, they are not 
subjected to the action of the effective part of the magnetic field. 
: z Electric Railway Car; Frank J. Sprague, of 
New York, N. Y., Assignor to the Sprague Electric Railway and 
Motor Co., of same place. Application filed July 5, 1889 The 
combination of a railway car truck, a car body supported there- 
by, and secondary batteries supported by the truck beneath the 
car body and independent thereof. 








PATENTS EXPIRED OCT. 22, 1889. 


132,434. Improvement in Apparasne for Signaling 
between Railway Trains; Robert K. Boyle, of Brooklyn, 
N. Y. The method of signaling beween trains on the same track 
by means of the track anda a third rail proper of the road, in com- 
bination with batteries, electro-magnets,signaling devices and ad- 
justable circuit closers carried by the trains, their engines or 
tenders, whereby the rails and two adjacent trains on the same 
track serve to complete the circuit at the option of the engineers 
or their attendants. 


132,456. Improvement in Apparatus for Perforating 
Paper tor Telegraphic Use; omas A. Edison, of Newark, 


412,924. Electrical Metal Detector; Jesse F. Kester, of MACHINE. 
Terre Haute, Ind., Assignor of one-fourth to Owen E. Duffy, of 
Washington, D.C. Application filed Jan. 29, 1889. An electrical 
mineral detector consisting of a solid elongated tapering blade, 
composed of a pair of metal strips riveted securely together 
throughout their length and having their ng od ends extended to 
form a handle, the strips and extended ends being insulated from 
each other and the rivets insulated from the strips, the edges of 
the strips projecting beyond the insulating material, so that a cir- 
cuit can be closed between the same, the apripe adapted to form 
he terminals of a normally open cirenit, including an indicator. 


1888, The combination with a solenoid and core or ammeter, of a 
curb controlled thereby, a detached vibrating pendulum con- 
trolled by the curb, and a time-piece, the escapement of which is 
provided with an additional lever to operate the said pendulum. 


413,058. Electrical me 3 Ludwig Hirsch, of New York, N. 
Application filed March 8, 1889. An electrical figure com- | 

rt or body of tissue, or other thin paper, and 
pe stiff paper for said body, so that the iatter 
y a body charged with frictional electricity. 


posed of a main 
a supporting str 


12,925. Mlectrically Operated Ice Cutting Machine;| 2” 5¢ attracted N. J., Assignor to himself and George Harrington, of Washing- 
Frank E. Kinsman, of Plainfield, N. J. Application filed Nov. 2, | 413,083. Switch Board; James F. McLaughlin, of Philadel-| ton, D.C. Perforations for dashes in telegraphic transmitting 
per composed of two small and an intermediate large perfora- 


In a switch board, the : 


1886, and renewed Sept. 7, 1889. The combination, with the main 
ion. 


axle and supporting wheels, of a shaft and saws on such shaft, and 
an electric motor for rotating the shaft and saws, and gearing con- 


phia, Pa., Application filed Dec. 27, 1887. 
combination, with two sets of metallic strips, one above theo her, 


of rocking switch keys mounted bet nena mprerseeenerenninrgunrnnesmqreaininwte a nena —mnninmee ; ~~ 
x . nted becween care on the Apper set of Copies of the specifications and drawings complete of any of the 


necting the shaft and the supporting wheels. See illustration. strips, and having lugs projecting through the said strips and li i ; 

412,28. overner *. Moguloter for  oetete aie ae - “oe nage, the are of strips. a be a Se, Se, the ee ns 
Roderick acrae, 0! more, . Application . « Elee : Motor . Jarvis Patten. ication Cormee, end etavens The . J. Johnston Lid., Times 
188 The combination, with an motor, of a mechanical filed Aug. 21, 1889. fe AR Ba. in the ruiiding Nv ; ome d om 





